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8 . GOST OF
OPLLAIIIIP (P on t, )

5. S top ing  (C o n t.)
1938 1937

Amount Per Ton Amount P e r  Ton

P a y ro ll  Labor 71 ,673 .31 .286 157 ,765 .43 .308
C l i f f s  S h a f t Labor 91.41 .001 372.60 .001
G eneral Shops Labor 874.08 .003 1 ,1 1 5 .0 6 .002
Shops, Labor e tc . 2 ,0 8 1 .8 3 .008 3 ,178 .80 .006

74 ,720 .63 .298 162,431.89 .317

GRAND TOTAL 99 ,742 .90 .398 209,183 .51 .408

P ro d u c tio n , Tons S toped 250,724 512,020
Lvg. M iners R ate  f o r  s to p in g 7 .22 7 .20
■kvg. Tons per Man S top ing 29.76 25.74

6. Timbering
The u su a l m aintenance expense a p p lie d  on th e  red u ced  tonnage 
caused an in c re a s e  in  th e  co s t o f  t im b e rin g . The la r g e r  diam
e te r  s t u l l  tim ber used in  the 6th  L evel ore d r i f t  a ls o  added 
to  th e  In c re a se  o f from  .223 per to n  i n  1937 to  .251 in  1938.

7 . Trasraint
The in c re a se d  s to p in g  e f f ic ie n c y  a ls o  e f f e c te d  a sm a ll r e 
d u c tio n  in  t h i s  c o s t .  The e l e c t r i c  power charge was reduced  
only from *.4800 to  §3700 bu t the la b o r  charge was l e s s  th an  
h a l f  because of th e  la rg e  average number o f tons tranm ed p e r 
8 hour s h i f t .  This r e s u l te d  in  the  sm a ll sav in g  o f  .108 per 
to n  in  1938 oompared to  .110 in  1937.

8. V e n t i la t io n
The e x te n s io n  o f th e  1 s t  Level v e n t i l a t i o n  in ta k e  r a i s e  in
1937 in c re a se d  th e  charge th a t  y e a r . The §592.29 expense in
1938 in c lu d e d  on ly  th e  f u e l  p ro p o r tio n , underground fhn r e 
p a i r s ,  and purchase  of Ventube.

9 . Pumping
The t o t a l  pumping expense was reduced  in  1938 in  s p i t e  o f 
an  in c re a s e  in  th e  amount o f w ater hand led . The e x te n s io n  
o f the su rfa c e  cave in  November 1937 is  b e lie v e d  re s p o n s ib le  
fo r  th e  in c re a se  from 137.6 g a l .  p e r  m inute to  an average  
o f  159.7 because o f  the  la r g e r  d ra in a g e  a re a  over th e  o re -  
body. The growing p ro p o rtio n  o f th e  w ater is s u in g  on th e  
5 th  L evel was pumped to  the  4 th  L evel a t  th e  L loyd s h a f t  
by th e  au tom atic  r e la y  pump i n s t a l l e d  e a r ly  in  th e  y e a r .
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9 . Pim ping (G o a t.)
This w ater d ra in s  to  t h e  4 th  L evel sump a t  th e  M orris  s h a f t  
f r a n  where i t  i s  pumped to  su rfa c e  w ith  th e  rem ainder by 
th e  In la n d  S te e l  Co.

The charges w ere a g a in  a l lo c a te d  by the p ro p o rtio n s  determ ined  
from d a i ly  w eir r e a d in g s , th e  t o t a l i n g  checked a t  th e  end o f 
th e  month by th e  pump c a lc u la t io n s .  The M orris Mine w ater 
a ls o  in c re a se d  fa r  th e  t h i r d  su c c e s s iv e  year and th e  t o t a l  
pumping expense f o r  both mines in  1938 passed  th e  $50,000 
m ark. The Lloyd Mine p ro p o rtio n  was ju s t  under 22$ and the 
1938 co s t was le s s  th an  1937 because o f  th is  r e d u c t io n  and 
the e l im in a t io n  o f th e  ^1561.09 p ro p o rtio n  of th e  c o s t o f  
a new m otor fo r  one o f  th e  4 th  L evel pumps in  1937.

The com parative f ig u re s  f o r  t h e  p a s t  5 y e a rs  a re  shown in  
th e  fo llo w in g  ta b le :

In lan d  S te e l  C .C .I.G o ,
P er A vg.G al. P e r Avg.

Amount Cent p e r  Min. Amount Cent p e r Min.
1938 39,606.07 78.09 568.2 11 ,113 .14 21.91 159.7
1937 30 ,636 .14 69.05 360.1 1 3 ,7 a . 40 30.95 137.6
1936 14,887 .49 61.20 208. 9 ,4 4 6 .7 6 38.80 137.
1935 8 ,864 .80 51.40 8 ,3 8 4 .1 8 4 8 .6 0
1934 7 ,449 .56 44.27 9 ,378 .76 55.73

10. Compressors and A ir P ip es
The c o s t pe r to n , and per 1000 cu . f t .  com pressed, was h ig h er 
p r in c ip a l ly  because o f  th e  in c re a se d  c o s t  o f e l e c t r i c  power. 
The c o s t  o f  ex tend ing  and m a in ta in in g  a i r  l in e s  was d i r e c t l y  
in  p ro p o rtio n  to  th e  tonnage mined each y e a r ,  a s  shown in  the  
fo llo w in g  ta b le :

O pera ting  Compressors 
A ir P ipes 

T o ta l
Cost pe r 1000 Cu. F t .  
Cost per Ton

1958
1 3 ,082 .05

5 ,287 .52
16 ,369 .57

.056

.060

1957
19 ,284 .47

6 ,658 .90
25 ,923 .37

.038

.048

12 . Underground S uperin tendenee
This expense d id  not d e c lin e  in  p ro p o rtio n  to  th e  p ro d u ct 
so th e  c o s t per to n  was .01  h ig h er in  1938.
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8 . COST OF
OPERATED (C ont. )

b . D e ta ile d  Cost Comparison (P o n t.)

14, 15, 16, and 17. M aintenance o f  D r i l l in g ,  L oading , 
Tramaing and Pumping Equipment
The m ain tenance and r e p a i r s  on each o f  th e s e  equipm ent 
c l a s s i f i c a t io n s  in c lu d ed  no e x tra o rd in a ry  item s in  1938. 
Because o f  t h i s  the  amounts and c o s t par to n  were w ell 
below the  l ik e  f ig u re s  in  1937.

18, 23. H o is tin g  and M aintenance H o is tin g  Equipment 
The m ain tenance expense was abou t in  l in e  w ith  p ro d u c tio n , 
b u t the  o p e ra tin g  charge was h ig h e r  because of t h e  lab o r 
and e l e c t r i c  power c o s ts  which could  n o t be reduced  in  th e  
same p ro p o r tio n . The fo llo w in g  ta b le  l i s t s  th e  d e t a i l  o f  
th ese  acco u n ts :

1958 1957
M aintenance 3 ,91 3 .6 6  7 ,034 .21

O perating
Labor:

E ng ineers 6 ,188 .61 9 ,8 6 9 .6 1
O ther Labor 39.39 30.91

T o ta l Labor 6 ,228 .00 9 ,900 .52

S upp lies
O il Waste & Packing 74.33 97.38
Tools & M isc. S u p p lies 119.77 230.07
E l e c t r i c  Power 11 ,196 .04 1 5 ,649 .28
K eating  Expense 521.74 447.05

T o ta l S u p p lie s 11 ,911 .88 16 ,4 2 3 .7 8

T o ta l O pera ting  Expense 1 8 ,1 3 9 .8 8 26 ,324 .30

T o ta l Opt. & M aintenance 22 ,053 .54 33 ,358 .51

Tons Rock Sc Ore H o is ted 286,864 559,581
Average Depth H o is ted 900 890

19. S tock ing  Ore
A pproxim ately  the  same amount o f are  was s to ck ed  in  each 
o f  th e  yea rs  1937 and 1938. T h is  expense a p p lie d  on the 
reduced  p ro d u c tio n  in  1938 in c re a se d  the  t o t a l  c o s t from 
.0 1 4 . to  .033 .
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b . D e ta ile d  Cost Comparison (C on t.)

22. G eneral S u rface  Expense
The expense o f  tak in g  c a re  of the prem ises and th e  p ropo r
t io n  o f  th e  p o licem en 's  tim e were a lm ost as much as in  1937. 
The c o s t p e r to n  th e re fo re  was .021 in  1938 compared to  .014 
in  1937.

24. S h a ft M aintenace
The rep lacem en t of th e  upper l e v e l  h e a re rs  in  1937 had in 
c re a se d  the  c o s t t h a t  y e a r . The 1938 cost o f .004 was n e a re r  
th e  norm al.

26. Docks, T r e s t le s  and Pockets
The r e p a i r in g  o f  th e  permanent t r e s t l e s  accounted  f o r  a sm all 
in c re a se  in  th e  amount in  1938. This b ro tg h t th e  co s t per 
to n  to  .021 compared to  .011 in  1937.

27. Lline B u ild in g s
This c o s t  was h e ld  to  a minimum in  1938 so  th e  c o s t  p e r  ton  
dropped from .007 to  .002 .

28. In su rance
A group in su ran ce  c r e d i t  o f  $1443.41 in  Decaaber caused th e  
la rg e  dec rease  in  the  t o t a l  amount. The p ro p e r ty  and C atas
tro p h e  expenses were about th e  same in  bo th  y e a rs .

29. L in in g  E ng ineering
There was l i t t l e  d if f e re n c e  in  th e  t o t a l  expense f a r  b o th  
y e a rs , so  the c o s t  per to n  in c re a se d  frcm  .004 to  .009 in  
1938.

30. M echanical and E l e c t r i c a l  E n g in eerin g
The same is  t ru e  o f t h i s  a c c o u t ,  the  c o s t p e r  ton  in c r e a s 
ing  from .003 to  .006 .

51. Grading and A n a ly s is
The reduced  number o f  sam ples on sh ip m e n ts , and on h igh  
grade or known underground working p la c e s , low ered the  
c o s t per ton from .024 , to  .022 .
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52. P e rso n a l I n ju ry
The improved 1938 a c c id e n t re c o rd  e f f e c te d  a welcome reduc 
t io n  in  th e  d o c to r  and com pensation payments from £9295.31 
in  1937 to  £4925.63. The p ro p o rtio n  o f  th e  h o s p i ta l  l o s s ,  
however, d e c lin e d  only $4511.00 to  £4077.76.

55. L ocal and G eneral W elfare
The d i s t r i c t  w e lfa re  c o s t ,  in c lu d in g  th e  N orth  Lake Club 
l o s s ,  in c re a se d  from  $2434.74 to  $3270.09. This in c re a se  
a p p lie d  on the reduced 1938 p ro d u c tio n  b rought the  co s t 
p e r  to n  to  .024 compared to  .011 in  1937. The h o ld in g  o f  
sch o o l c la s s e s  in  the  d u b  house a f t e r  th e  schoo l b u i ld 
ing  was d e s tro y e d  by f i r e  in  March a ls o  in c re a se d  th e  heat 
ing  and m aintenance expense of the c lu b  house.

58. S o c ia l  S e c u r i ty  Taxes
The reduced  amount was due to  th e  lower average number of 
employees in  1938. The d ec rease  was n o t i n  p ro p o rtio n  to  
the  d if fe re n c e  in  p ro d u c tio n  so  the  c o s t p e r ton  was ,038 
compared to  .025 in  1937.

40. Tetxes
The in c re a se  in  t h i s  one accoun t o f .139 per ta n  was more 
th an  the combined in c re a se  o f th e  s u rfa c e  and underground 
c o s ts  o f  .105 . In  o th er w ords, tax e s  a lone  re p re s e n te d  
by f a r  th e  l a r g e s t  s in g le  in c re a se  in  th e  1938 t o t a l  co s t 
o f 1 .719 which compared w ith  1 .412 in  1937. Three fa c to r s  
e n te re d  in to  th is  change: f i r s t , t h e  in c re a se d  mine v a lu a 
t io n ;  second, th e  in c re a se d  r a t e  because th e  d e b t s e rv ic e  
on th e  new N orth Lake School; and t h i r d ,  the  s m a lle r  mine 
p ro d u c tio n . The comparison in  d e t a i l  fo llow s l a t e r  in  
th is  r e p o r t  under g e n e ra l heading  number 10 .

9 . EXPLORATION AND 
PDTURE EEPLuRATI QNS

There was no e x p lo ra to ry  work excep t o rd in a ry  developm ent 
w ith in  or c lo se  to  the  l im i t s  o f the orebody, and none is  
con tem plated .
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10. TAXES

The fo llow ing  f ig u re s  show the tax es  p a id  in  Ishpem ing 
Township f o r  the p a s t  two y e a rs  by th e  M ining D eapart
ment on the  Lloyd Mine, on l o t s  in  West Ishpem ing, and 
on p ro p e r ty  in  th e  Worth Lake L o c a tio n .

1938 1937
Lloyd & S e c tio n  6 V a lu a tio n Taxes V a lu a tio n Taxes

o f S e c .6 -47-27 , 161.67 A.
SW o f Mm* o f  S e c .6 ,4 7 -2 7 , 40 A. 2 ,135 ,000 43 ,635 .55 1 ,335 ,000 21 ,027 .46
P e rso n a l, S u p p lie s  and E quip . 465,000 9 ,504 .41 680,000 10 ,699 .96
Sg- o f  ME* o f S e c .6 , 47 -26 , 80 A. 320 6.52 320 5.04
SE^ o f  o f S e c .6 , 47-26 , 4QA. 575 11 .74 575 9 .06
SS* o f WW o f  S e c .6 , 47-26 , Except R.ofW. 350 7 .16
Sj- o f  SW£ of S e c .6 , 47-26 700 14.32 1,400
SW-*- o f  SE§ o f S ec . 6 , 47-26 3 .50 7.16

T o ta l 2 ,602 ,295 53 ,186 .86 2 ,017 ,295 31 ,741 .52
C o lle c tio n  Fees 531.87 317.40
T o ta l 53 ,718 .73 32,058.92

P ers  onal Or e ,I.Iorr i s  Mine 163.96 100.77
T o ta l Lloyd Mine 53 ,882 .69 32,159.69

L o ts in  West Ishpem ing 25 .52 385 2.66
A ccounts R eveivab le  Wegaunee Land Dept. 3 .50

Worth Lake D w ellings 
Houses on S ec. 6 , The CCI Co. 40,500 827.81 40,500 637.56

C o lle c tio n  Fees 8 .28 6.37
T o ta l D w ellings 836.09 643.93
T o ta l Ishpem ing Township 2 ,642 ,820 54 ,555 .34 2,058 ,180 32 ,709.01

R ate 2 .05 1.573

The v a lu a t io n  o f  the  Lloyd Mine 1936 was § 1 ,6 5 0 ,8 9 5 . This 
was in c re a se d  in  2 y ea rs  to  § 2 ,6 0 2 ,2 9 5 , and t h i s  a lo n e  
would have meant a co n s id e rab le  in c re a se  had th e  r a t e  r e 
m ained the  same. The b u ild in g  o f th e  Worth Lake School 
to  r e p la c e  th e  one d es tro y ed  by f i r e  added 5 m il ls  to  th e  
r a t e ,  and t h i s  com bination b rough t the  Lloyd Mine taxes  
up to  §53 ,882 ,69  in  1938 compared to  §32 ,159 .69  in  1937.

The com parative ta x  payments based on th e  v a ry in g  p ro 
d u c tio n  and shipm ent cycles a re  i n te r e s t in g .  The fo llo w 
ing  ta b le  shows th e  f ig u re s  f o r  th e  l a s t  th re e  y e a rs :

1958 1957 1956
Tax p a id  per to n  produced § .198  .059 .079
Tax p a id  p e r  to n  sh ipped  .479 .0497 .0815
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11 . ACCIDENTS AND 
PERSONAL INJURY

There were 5 l o s t  tim e a c c id e n ts  in  1938 compared to  8 
in  1937. The frequency  r a t e  in  1938, because o f  the  r e 
duced number o f  working days, was s l i g h t l y  h ig h er  a t  .122 
per thousand days compared to  .105 in  1937. I t  is  ggain 
a p le a s u re  to  be a b le  to  r e p o r t  a drop in  -fee s e v e r i ty  
r a t e  from 8 .00  days l o s t  per thousand  worked in  1937 to  
5 .85  in  1938. This r e p re s e n ts  a re d u c t io n  o f  more th an  
h a l f  from  th e  12 .40  f ig u r e  of 1936, and i t  i s  e a rn e s t ly  
hoped th a t  t h i s  t re n d  can be co n tinued  th rough  1939.

The l a s t  l o s t  time a c c id e n t o cc u rre d  a t  th e  mine on 
s .p r i l  1 4 th , so  the  rem ain ing  8§- months e s ta b l is h e d  an 
in te r v a l  which has n o t been e q u a lle d  fo r  some tim e . Y/ith 
t h i s  though t in  mind th e  a c t iv e  and p a r t i c ip a t in g  i n t e r 
e s t  o f ev ery  man has been d i r e c te d  tow ard co n tin u in g  th e  
re c o rd .

Three o f th e  1938 a c c id e n ts  r e s u l te d  in  le g  i n j u r i e s ,  one 
was an eye in ju r y  and th e  f i f t h  a f in g e r  in ju r y .  The de
t a i l e d  l i s t  fo llo w s:

A cciden t #793 -  Lawrence R oberto , Timber h o i s t e r .  
In ju re d  Ja n . 1 0 th . T ripped  and in ju re d  l e f t  
knee. Time l o s t  Jan  10th  to  Ja n . 2 4 th .

A cc id en t #794 -  C harles P asco e , Cage r i d e r .  In ju re d  
March 9 th . T ripped  on guard  r a i l  w h ile  p u l l 
ing  lo ad  o f  tim ber from cage and fa c tu re d  
lower end o f r ig h t  f ib u l a .  Time lo s t  -  March 
9 th  to  June 2 1 s t .

A cc iden t #795 -  Em il V e r lin , Timber H o is te r ,  in ju re d  
A p r i l  1 4 th . R ig h t hand caught in  w ire  rope 
w h ile  h o is t in g  tim b e r. Am putation d i s t a l  p o r
t io n  d i s t a l  phalynx  r ig h t  thumb. Time l o s t  
A p r i l  14 th  to  Aug. 8th .

A cciden t #796 -  YYalter A lto , No. 9 c o n tr a c t ,  in ju re d  
March 2 9 th . Drop o f  d i r t y  w ater f e l l  in  r ig h t  
eye causing  c o rn e a l u lc e r .  Time l o s t  March 29 th  
to  A p r il  1 8 th .
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A ccid en t #797 -  A rch ie  Pozza -  No. 6 c o n tr a c t  
in ju re d  April 1 4 th . S tepped  between s ta g e  
p la n k s , in ju r y  r e s u l t i n g  in  se v e re  co n tu s io n  
of l e f t  knee. Time l o s t  A p r il  14 th  to  May 1 2 th .

12. NSW CONSTRUCTION AND 
PROPOSED 155,7 CGI&TRUCTION

The many a d d it io n s  and improvements to  the s u rfa c e  and 
underground p la n ts  in  1937 seem ing ly  l e f t  l i t t l e  to  do 
in  1938. The most im portan t c o n s tru c tio n  was th e  new 
s to c k p i le  grounds graded  and p repared  under c o n tra c t  
w ith  L indberg  B ros, a t  a c o s t  o f  £375.48 . T his work 
was done in  June and has a lre a d y  been d e sc rib ed  under 
the  "S u rface"  head ing . The t r e s t l e  o f  21 b e n ts  e re c te d  
h e re  in O ctober may a ls o  be c l a s s i f i e d  as new c o n s tru c 
t io n .  S e v e ra l o th e r  m inor jobs such as  the  f i t t i n g  o f  
the i n t e r i o r  o f  the  s to ra g e  b u ild in g  so u th  o f  th e  s h a f t  
w ith  b ins and lo c k e r s ,  and the a d d it io n  of a s e c t io n a l  
storm  shed to  the n o rth  e n tra n c e  o f  th e  d ry  house , were 
completed in  1938.

S e v e ra l c o n s tru c tio n  jobs a re  p lanned  fo r  1939. The 
most im portan t o f th e s e  is  th e  rep lacem en t o f  th e  p re 
s e n t wood sh a n ty  a t  th e  n o r th  e n tra n c e  to  the  downcast 
cage ro a d . To p lace  t h i s  s t r u c tu r e  in  keep ing  w ith  the 
r e s t  o f  th e  s u rfa c e  b u ild in g s  and e lim in a te  th e  f i r e  
h azard , a h ea te d  s t e e l  and co n c re te  b u i ld in g , and  s t e e l  
casin g  betw een th e  cage and sk ip  roads to  th e  lan d in g  
f lo o r ,  a re  p roposed . A second n e c e ssa ry  change in  the  
en largem ent of th e  c o o lin g  pond on th e  w est s id e  o f  
the  eng ine house to  p rov ide  adequate  c o o lin g  c a p a c ity  
when b o th  com pressors a re  ru n n in g . The purchase  o f a 
5’ d iam eter f a n , and c o n s tru c tio n  o f  a perm anent fan  
s t a t i o n  and re v e rs in g  door arrangem ent underground, 
was postponed  in  1938 because o f g e n e ra l c o n d it io n s , 
b u t i t  i s  hoped t h i s  a d d it io n  may be accom plished  in  
1939.

13. E«aLlli.j!iI.T AND 
PROPOSED EĈ UlPlIciNT

The most expensive equipment purchase  was the sm all 
com pressor m otor which was in s t a l l e d  in  Jan u ary .
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PROPOSED DQ.UILI.YDrr (Cont.)

T his 150 H .P . m otor r e p la c e d  a 100 H. P . m otor w hich burned 
ou t l a s t  December. This a d d it io n  was covered by E&A ^ 9 3  in  
th e  amount o f  .*1224.42, and th e  f i n a l  c o s t ,  in c lu d in g  in 
s t a l l a t i o n ,  was .*1312. 43 . No h o is t in g  ro p es  w ere bought in  
1938, bu t 2 to p  tram  5 /8"  ropes  were n e c e s s a ry . Twelve f lo o d 
l i g h t s  fo r  improved i l lu m in a t io n  in  th e  underground working 
p lac e s  were purchased  a f t e r  a t r i a l  had dem onstrated  t h e i r  
s u i t a b i l i t y .  A Moyno s lu d g e  pump f o r  c lean in g  d i tc h e s  and 
simps proved i t s  w orth  in  th e  qu ick  c le a n in g  o f  th e  5 th  
L evel sump, and 2 o ld  s ty l e  S u ll iv a n  e l e c t r i c  h o i s t s  were 
r e p a i r e d  and t r a n s f e r r e d  from th e  Negaunee Mine to  be used 
as tim ber h o i s t s  in s te a d  o f  buying u t i l i t y  a i r  h o is t s  a t  
*>450.00 each . The com plete equipm ent l i s t  fo llo w s:

LLOYD H U E
AHNLAL REPORT

YEAR 1 9 5 8

2100' 5 /8 " , Plow S t e e l ,  Top Tram Cable ^ 336.
2640’ 5 /" ,  C ast S t e e l ,  Top Tram Cable 304.

200’ 10 Cond. S ig n a l Cable fo r  s h a f t  e x te n s io n  to  7 th  Lev. 83. 
186* 8 Cond. S ig n a l " " " " " " " 99.

12 Wo. 197576 C ontact L evers fo r  sm a ll com pressor
motor c o n t r o l le r  187.

1 R-86  C o n tro lle r  fo r  hau lage  m oto r 97.
1 10" -  2 3F t. B e l t  fo r  C rusher 59.

12 Wo. A-45-G3 F lo o d lig h ts  f o r  underground c o n tr a c ts  52.
2 10 KVA T ransform ers f o r  5 th  L evel R elay  Pump 238.
1 Bevel Wheel fo r  C rusher 286.
1 S e t 8F t .  S te e l  Sheave L in e rs  f o r  C ounterw eight

Head Sheave 85.
1 Wo. 4 Moyno Sludge Pump, Complete w ith  2 HP,

DC M otor 300.
2 6g- H .P. S u l l iv a n  H o is t s , T ra n s fe rre d  from

Wegaunee Mine Company 200.
6 Rubber l in e d  I d l e r  Sheaves fo r  S k ip  Rope 258.

In  a d d it io n  to  th e  above, 5 tim ber tru c k s  and 1 sa d d le 
back to p  tram  c a r  were on o rd e r ,  and in  th e  p ro ce ss  o f  
c o n s tru c t io n , a t  th e  c e n t r a l  shops a t th e  end o f th e  y e a r .

14. MAIWTHWAIiCS 
AWD nciPAIRS

The i n s t a l l a t i o n  o f th e  150 H .P . sm all com pressor motor 
in  Jan u ary  p laced  t h i s  u n i t  in  shape fo r  s a t i s f a c t o r y  
o p e ra tio n  d u rin g  th e  r e s t  o f  the  y e a r . The c ro ssh ead  
b ra s s e s  were renewed in  th e  l a r g e r  S u l l iv a n  com pressor 
in  December, and i t  i s  w orthy o f no te  th a t  t h i s  machine 
has g iv en  s te a d y  and e f f i c i e n t  s e rv ic e  o v e r a  number o f 
y ea rs  w ith  v i r t u a l l y  no r e p a i r s .
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. rAINTENANCE 
AID REPAIRS (C on t.)

The cage h o is t  was p laced  in  p e r f e c t  ba lance  in  November, 
and the  coun terw eigh t rope  was re p la c e d  in  October by a 
second hand ro p e  from th e  Athens M ine. An a d d it io n  which 
e f f e c ts  a c o n s id e ra b le  sav ing  in  the c u rre n t c o s t was a 
buzzer s ig n a l  connected w ith  the demand m eter to  a id  th e  
h o is t in g  eng ineers  in  keep ing  th e  maximum w ith ir  re a so n a b le  
l im i t s .  The w ater supp ly  pump cab le  was grounded by l i g h t 
n in g  near th e  sw itch  s ta n d  in  th e  engine house in  A ugust 
bu t perm anent r e p a i r s  was made w ith o u t d e la y . The burn 
in g  o u t o f th e  sk ip  h o is t  m otor cab le  on June 22nd however 
caused a 5 hour d e la y  and n e c e s s i ta te d  the rep la c em e n t o f 
4 0 ’ o f  armored c a b le . The perm anent wood t r e s t l e s  on 
bo th  s id e s  o f  the sh a fth o u se  were r e p a ire d  in  J u ly  by  in 
s e r t in g  new cap s, l e g s ,  and some new s t r in g e r s  betw een 
th e  o ld  b e n ts .  These su p p o rtin g  b en ts  were then  b locked  
up to  tak e  th e  s t r a i n  o f f  th e  o ld e r  p a r t i a l l y  r o t t e d  se c 
t io n s  o f  th e  perm anent t r e s t l e .

S h a f t r e p a i r s  c o n s is te d  m ain ly  o f  rep lacem ent o f  worn 
s k ip  ru n n e rs . The heavy p ro d u c tio n  sc h ed u le  in  1937 l e f t  
l i t t l e  tim e fo r  e x te n s iv e  r e p a i r s ,  and the  wear was f a s t e r  
th an  the normal r a t e .  I n  J u ly  th e  ru n n e rs  in  th e  3 com
partm ents were guaged and th e  worn s e c tio n s  n o ted . During 
th e  n ex t s e v e r a l  months th e s e  s e c t io n s  were f i t t e d  w ith  
new ru n n e r s , much of th e  work being  above th e  Second L evel 
where th e  o ld  ru n n ers  had been s u b je c t  to  ic e  c o n d itio n s  
fa r  s e v e ra l  w in te rs  b e fo re  th e  s h a f t  h e a tin g  u n i t  had been 
i n s t a l l e d .  The t o t a l  rep lacem en t was 1040' o f 5g” x 
ru n n ers  in  1 6 ’ le n g th s ,  and a l l  b u t a few f e e t  o f t h i s  
was in  th e  s k ip  ro a d s . Oak w earing s t r i p s  were a ls o  n a ile d  
on ru n n ers  w ith  rounded e d g es , and a number o f  d iv id e r s  
which had been cut away by s p i l l a g e  were re p la c e d  in  the  
lower p o r tio n  o f th e  s h a f t .

The reduced  working schedule  had l i t t l e  e f f e c t  on th e  
m aintenance of underground open ings, fo r  the  p h y s ic a l  
s t r u c tu r e  of the  Lloyd orebody fo r tu n a te ly  i s  such th a t  
th e re  i s  l i t t l e  c ru sh in g  o r s w e ll in g , and l i t t l e  n e c e s s i ty  
th e r e fo r e ,  o f fre q u e n t re t im b e r in g  o f  r a i s e s  and d r i f t s .  
The rep lacem ent o f r o t t e d  tim ber is  a lso  a t a slow er r a t e  
th an  many o th e r  m ines because th e  low er tem p era tu re  o f 
th e  sha llow er workings i s  an  a id  in  r e ta rd in g  tim ber decay.
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14 . I.l/ILMSIIAMCE
AND REPAIRS (C o n t,)

B eside  th e  u su a l sm all amount o f  m ain le v e l  and r a i s e  
tim ber r e p a i r  work, th e re  was in  1938 th e  a d d i t io n a l  
b ra c in g  o f  th e  4 th  L evel s to ra g e  pocket s u p p o r ts ,  and 
th e  r e l i n in g  o f  th e  tim ber in  th e  4 th  L evel ro c k  d r i f t  
a lo n g  th e  n o r th  s id e  o f th e  arebody. The drag o r  p u l l  
frcm  m ining o p e ra tio n s  below the so u th  s id e  o f  t h i s  
d r i f t  s p l i t  th e  s l a t e  seams and p laced  w eight on th e  
o ld  tim b e r s e t s .  R e lin in g  o f  th e  d r i f t  w ith  new tim 
ber was underway d u rin g  th e  l a t t e r  p a r t  o f  the y e a r ,  
b u t in  Decanber a breakdown o f  4 s e t s  o ccu rred  w hich 
c u t o f f  p ro d u c tio n  frcm  t h i s  l e v e l  fo r  4 d ay s . M ining 
o p e ra tio n s  proceeded above th e  l e v e l  w h ile  r e p a i r s  were 
being  made, the  o re  being  h e ld  in  th e  lo n g  r a i s e s ,  so 
th e re  was no p ro d u c tio n  d e la y . The r e l i n in g  o f a num
ber o f  th e  5 th  L evel r a i s e  o re  compartments w ith  h a rd 
wood p lanks wa3 a ls o  underway a t  th e  end o f  th e  y e a r / to  
p rev e n t th e  w earing  away o f th e  c r ib b in g .

b . L o ca tio n

1 . G eneral M aintenance

The fo llo w in g  ta b le  l i s t s  th e  c o s ts  o f m a in ta in in g  
the  N orth  Lake lo c a t io n  in  1938 and a com parison o f 
the  t o t a l  w ith  form er y e a rs :

Labor S u p p lie s T o ta l
P rop , o f P o licem en’s Time 1 ,9 1 7 .3 3 1 ,9 1 7 .3 3
G leaning 782.96 54.28 837.24
R e p a irin g  W ater Mains 430.67 139.97 570.64
W ater 1403.97 1 ,4 0 3 .9 7
Removing Snow & Ic e 73.06 5 .82 78.88
Sewers L Cess Poo ls 295.81 68.41 364.22
Fencing 75.01 24 .75 99.76

T o ta l 3 ,574 .84 1697.20 5 ,272 .04

Year 1937 6 ,109 .82
1936 5 ,952 .21
1935 3 ,248 .22
1934 2 ,6 0 0 .7 8

The c o s t o f  pumping w ater and r e p a i r in g  w a te r mains was 
h ig h e r  th an  in  1937. The h ig h e r  average  power r a t e ,  and 
reduced  c o l le c t io n s  from  employees accounted  f o r  the i n 
c re a se  in  th e  w ater su p p ly  c o s t .
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14. LIAIMZEMANCE
AND REPALiS (P o n t.)

b . L o ca tio n

1 . G eneral M aintenance (C on t.)

The 3 /4" s e rv ic e  p ip es  to  th e  houses in  th e  sou thw est 
corner o f  the lo c a t io n  were about r u s te d  away, and th e  
d itc h in g  and rep lacem en t o f  th ese  p ipes w ith  1" mains 
in  May and June b rough t abou t th e  la rg e  in c re a s e  in  
the  w ater main r e p a i r s .  The cess pool e le a n irg  expense 
was a ls o  c o n s id e ra b ly  h ig h e r , f o r  no new pools have 
been dug d u rin g  th e  p a s t  s e v e r a l  y e a rs  in  a n t i c ip a t io n  
th a t  th e  n e c essa ry  sewer system  w i l l  soon be i n s t a l l e d  
in  th e  lo c a t io n .  Taking in to  acco u n t th e s e  n e c e s s a ry  
e x p e n d itu re s , the  t o t a l  o f ^5272.04 compared fa v o ra b ly  
w ith  th e  *6109.82 m ain tenance c o s t in  1937.

2 . Rented B u ild in g s

Except f o r  ro o f  r e p a i r s  th e  work on re n te d  b u ild in g s  
was h e ld  to  a  minimum. The *>1582.44 expense o f  p la c 
ing o f  sh e e t m eta l s t r i p s  above th e  eaves on 18 a d d i
t i o n a l  ho u ses, and th e  re -cem en tin g  o f  ro o f  s h in g le s  
on 32 double houses was j u s t i f i e d  as a p r o te c t io n  f c r  
i n t e r i o r  d e c o ra tin g  done in  1937 and fo rm er y e a rs .
The s h e e t  m eta l s t r i p s  have been v e ry  s u c c e s s fu l  in  
p rev e n tin g  ic e  from  l i f t i n g  th e  a sb e s to s  s h in g le s  a t  
th e  ju n c tio n  o f  th e  s id e v ;a lls  and ro o f  and th e  conse
quent le a k s  to  th e  i n t e r io r s  o f  th e  houses in  th e  
b p r in g . The p a in t in g  and c a rp e n te r  work was a l i t t l e  
over *2000 compared to  th e  u n u su a lly  la rg e  expense o f  
*>26,866.61 in  1937 in  com pleting  th e  o u ts id e  p a in tin g  
o f a l l  th e  houses.

The t o t a l  e x p e n d itu re  and com parison w ith  1937 
was a s  fo llo w s:

1938 $
1937

Labor
1 ,2 5 2 .8 0

19 ,245 .31

S u p p lie s
3 ,6 6 8 .3 2

10 ,025 .94

T o ta l
4 ,9 2 1 .1 2
29 ,271 .25

D ecrease 24 ,350 .13
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b . L o ca tio n

2 . R ented B u ild in g s  (C o n t.)

The 1938 expense was d iv id ed  ap p ro x im ate ly  a s  fo llo w s :

P a in tin g  
Carp K it e r  s 
Roof R e p a irs  
P lur.h ing
C lean ing  Chimneys 
W iring
Mis ceU aneous 

T o ta l

$ 632.27
1 ,437 .09  
1 ,5 8 2 .4 4  

350.00 
151.50 

92.54 
675.28 

$ 4 ,9 2 1 .1 2

15. POWER

The comsumption o f  e l e c t r i c  power in  1938 d e c re a sed  n e a r ly  
in  p ro p o rtio n  to  th e  drop in  p ro d u c tio n . The c o s t ,  how
e v e r , was o n ly  26$ below th a t  o f  l a s t  y e a r  because  th e  
s in g le  s h i f t  o p e ra t io n  from June to  O ctober reduced  th e  
lo ad  f a c to r  below 33$. The u su a l maximum demand based  on 
t h i s  lo ad  f a c to r  r a i s e d  th e  power c o s t  to  over 20 per k i l o 
w a tt hour d u rin g  t h i s  p e r io d , and  th e  average  fo r  the  y e a r  
was 1.741 0 compared to  1 .367  in  1937. There were no s e r 
ious delays from  power in te r r u p t io n s  d u r in g  e i t h e r  o f  th e se  
y e a rs , th e  s to rm  in  Jan u ary  1938 p re v e n tin g  th e  men from 
re a c h in g  the mine du ring  th e  i n te r v a l  the  power was o f f .

The com parative consum ption and co s t f ig u r e s  fo llo w :

1938
1937

D ecrease
D ecrease

2.W.H. C ost
1 ,762 ,000
5.035.200
1 .273 .200  

41 .9$

$> 30 ,677 .20
41 ,5 0 4 .2 4  
10 ,8 2 7 .0 4  

26 .1$

16 . WATER SUPPLY

The w ater su p p ly  f o r  the  L loyd Mine and N orth Lake Loca
t io n  c o n s is ts  o f  a  pump on th e  2nd L evel so u th  of th e  
Lloyd S h a f t  p ip ed  to  a c o n c re te  r e s e r v o i r  50* in  Diam
e te r  and 20* h ig h  on th e  h i l l  west o f  S e c tio n  S ix  s h a f t .
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16 . WATER SUPPLY (C an t.)

This p a r t  o f  the sy s tem  gave t r o u b le - f r e e  o p e ra tio n  in  1938, 
b u t th e  rep lacem en t o f seme o f th e  3 /4 ” s e rv ic e  mains in  the 
lo c a t io n  a t  a co s t o f  y570.64  has been d e sc r ib e d  under "Loca
t io n  Ma in te  n an ce ."

The s t a r t  o f  m in iig  o p e ra tio n s  in  1939 above the west end of 
th e  new 6th  L evel w i l l  be o n ly  a s h o r t  d is ta n c e  so u th  of th e  
r e s e r v o i r  tan k . The p ip e  from th e  tan k  to  th e  lo c a t io n  w i l l  
a ls o  be underm ined, b u t i t  is  expected  th a t  sane  y e a rs  w i l l  
e la p se  b e fo re  the  su rfa c e  cave ex tends f a r  enough west to  
a f f e c t  th e  system . The r a t e  o f e x te n s io n  in  th e  meantime w il l  
in d ic a te  th e  tim e when th e  p ipe  shou ld  be r e - r o u te d  o r  th e  
tan k  lo c a t io n  changed.

1 7 .CONDITION OF HS&ZESES

The changes th a t  have been  made on s u rfa c e  a t  the  mine du r
ing the  p a s t 3 y e a rs  in c lu d ed  lan d sc a p in g  o f th e  c e n t r a l  
a r e a ,  c o n s tru c tio n  o f ro ad s  and p a rk in g  g rounds, and th e  r e 
placem ent o f  a l l  frame s t r u c tu r e s  w ith  s t e e l  and co n c re te  
b u i ld in g s .  The h e a l th y  grow th o f  th e  f lo w e rs , sh rubbery  and 
t r e e s  du ring  th e  sunnier, and the appearance  of th e  lawn on 
th e  s lo p e  in  f ro n t  o f the  m ain b u i ld in g , were a so u rce  o f 
p r id e  and s a t i s f a c t i o n  to  a l l  who had a p a r t  in  th e  im prove
m ent. The comments o f  v i s i t o r s ,  and o f  th e  employees them
s e lv e s ,  were a good in d ic a t io n  t h a t  t h i s  p o l ic y  o f  th e  
Company i s  ex trem ely  w o rth w h ile , and t h a t  th e  Lloyd Mine 
now m easures up to  the h ig h  s ta n d a rd  o f  the  o th e r  mines in  
th e  Ishpem ing and Eegaunee d i s t r i c t s .

Very l i t t l e  work was needed to  m a in ta in  th e  f in e  appearance 
o f  th e  lo c a t io n  b u ild in g s  fo r  th e  p a in t in g  o f  a l l  th e  houses 
was com pleted in  1937. The con tinued  100>> occupancy, and 
long w a itin g  l i s t ,  i s  a t r i b u t e  to  t h e i r  c o n d it io n . A num
ber o f  r e p a i r s  were made to  the  clubhouse i n t e r io r  in  Dec
ember which p laced  t h i s  b u ild in g  in  b e t t e r  sh ap e , and 
w eather s tr ip p in g  o f  th e  windows is  expected  to  reduce  the 
h e a tin g  c o s t c o n s id e ra b ly .

The one g re a t  need in  th e  lo c a t io n  is  th e  i n s t a l l a t i o n  o f  
a s a n i ta r y  sewer s y s te m .to  r e p la c e  the  p re se n t outhouse and 
cessp o o l com bination , and i t  is  hoped th a t  th is  improvement 
can soon be s t a r t e d .
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18 . RATIONALITY OF 
EUPLQYEES

American
Bom

F ore ign
Bom T o ta l

P e r
Cent

F in n ish 36 41 77 38
I t a l i a n s 8 29 37 18
French 32 2 34 17
E n g lish 18 6 24 12
Swedish 16 5 21 10
Norwegians 4 4 2
A u str ia n 1 1 2 1
German 1 1 1
B elg ian 1 1 1

T o ta l 117 84 201 100$

The t o t a l  number o f employees in  1937 was 275. The 
re d u c t io n  o f  th e  w orking fo rc e  in  June made l i t t l e  
change in  the  r e l a t i v e  p ro p o rtio n s  ex cep t in  th e  case 
o f employees born in  th i s  co u n try . The lay in g  o f f  o f 
th e  younger s in g le  men reduced  th e  p e rcen tag e  o f  
American born  from 66$ in  1937 to  58$ in  1938.
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P ro d u c tio n  in  1938 was on a p a r  w ith  1935, averag ing  o n ly  
about 20,000 tons p e r  m onth. For the  f i r s t  fo u r  months the  schedu le  
was 5 days per week. D uring the nex t two months l i t t l e  o re  was p ro 
duced w h ile  the h o is t in g  en g in es  were being  r e b u i l t .  For th e  l a s t  
s ix  months a fo u r-d a y  per week o p e ra tio n  was m a in ta in e d . P ro d u c tio n  
was a lso  c u r t a i l e d  by moving m iners from  th e  subs to  the  s h a f t  which 
was com pleted to  the  new 9 th  l e v e l .

On the su rfa c e  pumping co n tin u ed  th roughou t most o f the  year 
from Deep W ells #1 and #2. There were some in te r ru p t io n s  due to  the  
Jan u ary  b l iz z a rd  and in  F ebruary  bo th  pumps had to  be r e p a i r e d .  There 
were a ls o  f u r th e r  de lays due to  e l e c t r i c a l  storm s burn ing  out sw itc h e s .

Underground a l l  th re e  dams on the  main le v e ls  were com pleted . 
The 8 th  l e v e l  dam was r e a l l y  f in is h e d  in  1937 b u t th e  one on the 7 th  
and the  one on the  6 th  to g e th e r  w ith th o se  we b u i l t  on the  upper le v e ls  
now make i t  p o s s ib le  to  i s o la te  th e  shaft from  a l l  the  working p la c e s . 
Presum ably in  tim e a dam w i l l  a lso  be b u i l t  on th e  new 9 th  le v e l .

One o f  the  most d is tu rb in g  developm ents underground was th e  
d isc o v e ry  o f  a d d it io n a l  h ig h  su lp h u r ore in  th e  "B" d e p o s it  and th e  
Northwest co rn er o f  the 8t h  l e v e l .  Two y e a rs  ago a h igh  su lp h u r a re a  
was found in  th e  S o u th eas t c o rn e r  o f  th e  Main D ep o sit.

A new c e n t r i f u g a l  pump was i n s t a l l e d  in  the  8th  le v e l  pump
house and a new 8 ” w a te r d isc h a rg e  l in e  now ru n s from th e  8 th  le v e l  
to  s u rfa c e .

A change was made in  the  underground forem en, a new M ining 
C apta in  -  W alter W ickstrom -  r e p la c in g  Gust B jo rn e . The l a t t e r  i s  
now Night C ap ta in .

The ore e s tim a te  shows an in c re a se  in  tonnage o f  61,602 
tons to  which must be added the y e a r 's  p ro d u c tio n  o f  240,324 tons to  
determ ine  th e  amount o f  new o re  developed . The tonnage in c lu d es
69,040 tons o f  h igh  su lp h u r o r e .

a .  P roduction
Grade

M orris S tandard 
" S ilic e o u s  
T o ta l

The d iv is io n  between

Tons
198,283
42,041

240,324

fee  and le a se d  lands was as fo llo w s:

M orris S tandard  
'* S ilic e o u s  
T o ta l

Percen tage  o f  T o ta l

Leased 
Lands 

137,0^7 
32,143 

169,220 
70.4

Fee
Lands

61,206
9,898

71,104
29.6

T o ta l
Tons

198,283
42,041

240,324
1 0 0 .0 0



Tonnage and percen tag e  o f  p roduct from  fee  and le a se d  lands 
fo r  a l l  th e  yea rs  the  In lan d  Company has o p e ra te d  t h i s  p ro p e r ty  fo llow :

MORRIS MINE
AM1U/.L REPORT

YEAR 1958

Leased Lands Fee Lands
Year Tons io o f  T o ta l Tons % o f  T o ta l
1938 169,220 70.4 71,104 29.6
1937 261,468 61.4 164,490 38.6
1936 180,647 51.9 166,752 48 .1
1935 187,679 76.5 57,781 23.5
1934 129,284 74.6 43,985 25.4
1933 103,487 8 2 .0 22,709 18.0

Grand Tot. 1 ,031 ,785 66.2 526,821 33.8

The p roduct from th e  mine d iv id e d  betw een S tandard  and
ore  fo r th e  same y e a rs  fo llo w s:

S tandard Ore S il ic e o u s  Ore
Year Tons % o f  T o ta l Tons % o f  T o ta l T o ta l
1938 198,283 82 .5 42 ,041 17.5  240,324
1937 316,353 74.4 109,605 25.6 425,958
1936 289,421 83 .4 57,978 16.6  347,399
1935 202,296 8 2 .5 43,164 17.5  245,460
1934 125,634 72.8 47,635 27 .2  173,269
1933 105,441 83.6 20,755 16.4 126,196

T o ta l 1 ,237 ,428 79.4 321,178 20.6  1 ,558,606

b. Shipm ents
Ore sh ipped  from s to c k p ile  and pockets f o r  1936 w ere, v iz :

Pocket S to c k p ile  T o ta l 
Grade Tons Tons Tons

M orris S tandard  68,972 130,485 199,457
" S i lic e o u s  21,812_______ 18,650_____ 40,462

T o ta l 90,784 149,135 239,919

Shipments fo r  th e  p a s t s ix y e a rs  were as  fo llo w s:

Year S tandard Ore S il ic e o u s Ore T o ta l Ore
1938 199,457 to n s 40 ,462 tons 239,919 tons
1937 250,468 f t 88,578 If 339,046 Tf

1936 236,512 If 64,373 Tf 300,885 Tf

1935 181,233 Tf 36,624 Tf 217,857 Tf

1934 110,956 Tf 45,565 Tf 156,521 Tf

1933 63,255 Tf 13,300 Tf 76,555 Tf

T o ta l 1 ,041 ,881 Tf 288,902 I t 1,330,783 Tf

c . Ore in  Stock
On December 31, 1938, s to c k p i le  b a lan ces  showed th e se  f ig u re s :

M orris S tandard  Ore 198,632 tons
" S i l ic e o u s  " 29,147 "

227,779T o ta l Tf
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The amount in  s to ck  i s  p r a c t i c a l l y  th e  same as i t  was a year
ago.

MORRIS MINE
ANNUAL REPORT

YEAR 19 5 8

S to c k p ile  b a lan ces as o f Dec. 31, 1938 - 227 ,77S tons
r t t t Tt f t 1937 - 227,374 t t

t t t t Tt t t 1936 - 140,459 Tt

»t t t t t t t 1935 - 93,993 t t

t t t t t t t t 1934 - 66,389 t t

t t t t t t t t 1933 - 49,641 t t

♦ P ro d u c tio n  by Months
S h if t s M orris M orris T o ta l

Month Operat ed S tandard S il ic e o u s P ro d u c tio n
Jan u ary 18.5 19,226 3,772 22,998
February 20 23,177 2,871 26,048
March 21 25,933 2,917 28,850
A p ril 21 23,966 4,204 28,170
May 8 8 ,744 1,493 10,237
June 4 3,085 799 3,884
J u ly 19 17,507 4 ,313 21,820
August 19 19,278 4,419 23,697
Sep tenber 17 13,812 2,975 16,787
O ctober 17 12,060 7,132 19,192
November 18 13,613 5,002 18,615
December 17 17,882 2,144 20,026

T o ta l 199.5 198,283 42,041 240,324

The average d a i ly  p roduct by months and to n s p e r man p e r day
fo llo w s . The l a t t e r  f ig u r e ,  however, i s c o n je c t iv e .

Average T o ta l Tons
D a ily P e r Man No. o f  Men

Month Product P e r  Day Employed
January 1,243 5 .44 222
February 1,303 6.05 215
March 1,374 6 .32 218
A p ril 1,341 6.24 215
May 1,279 5 .9 2 216
June 971 4 .5 2 215
J u ly 1,148 5 .9 2 185
August 1,248 6.39 185
Ssptem ber 987 5.25 188
October 1,129 5 .68 193
November 1,034 4 .8 2 207
December 1,178 4 .8 3 210

Y early  Average 1,204 5.75 206

The tons  p e r  man p e r day a re  based  on a t o t a l  of 42,219 man 
s h i f t s  worked fo r  the  y ea r 1938. The County Mine In s p e c to r ’ s r e p o r t  
shows 45,095 man s h i f t s  worked fo r  the p e rio d  September 1, 1937, to  
Septem ber 1, 1938. That r e p o r t  a lso  g iv e s  the  number o f o p e ra tin g  
days fo r  th a t  p e rio d  as 208 which makes 216 s h i f t s  worked fo r  each 
o p e ra tin g  day . Our m onthly  d a ta  com piled in  t h i s  r e p o r t  g iv es  an 
average o f  212 s h i f t s  fo r  each  o p e ra tin g  day . The com parative d a ta  
in d ic a te s  th a t  p o s s ib ly  we have e s tim a te d  th e  number of s h i f t s  worked 
each month a t  too low a f ig u re  so th a t  the to n s  p e r  man per day fo r  
the  y ea r m ight be a l i t t l e  too  h ig h . However, the  e r r o r ,  i f  any, is  
v e ry  sm a ll.
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f .  Delays
There were no s e r io u s  d e la y s  re p o r te d  to  us d u rin g  the year 

r e s u l t i n g  f ro n  breakdovm o f  equipm ent o r a c c id e n ts .  However, th e re  were 
m inor de lay s  due to  power in te r r u p t io n  and th e  mine was c lo se d  as were 
a l l  o th e r  p r o p e r t ie s  on Jan u ary  25, 26, and 27 th , du ring  the  storm .
No ore was h o is te d  fo r  s ix  weeks in  May and June w hile  th e  h o is ts  were 
being  r e b u i l t .

MORRIS MINE
ANNUAL REPORT

YEAR 1938

3 . ANALYSIS
Follow ing a re  d e ta i le d  and com positive  r e s u l t s  on shipm ents 

o f  M orris S tandard  Ore:
Month Tons I ro n  D ried M oistu re I ro n  N a tu ra l
January -

F ebruary 1,142 59.35 10.01 53.41
March 1,409 59.45 10.54 53.31
A p r il -

May 8 ,033 59.08 9 .19 53.61
June 8,700 58.66 10.00 52.79
J u ly 30,951 58.22 10.48 52.12
August 37,821 58.11 10.65 51.92
Septem ber 30,606 58.33 10.48 52.26
October 67,590 58.50 10.34 52.45
November 11,061 58.73 10.46 52.59
December 2,146 58.10 10.58 51.95

T o ta l 199,457

Average A n a ly sis  o f  M orris S tandard  shipm ents were:
I ro n  N a tu ra l 52 .33
Phos. .051
S i l i c a 9.31
M oistu re 10.39

S ilic e o u s  Shipments averages fo llo w :
Month Tons I ro n  D ried  M oistu re I ro n  N a tu ra l
Jan u ary -
F ebruary 53 50.68 9 .00 46 .12
March -

A p ril -

May 2,472 50 .12 8 .90 45.66
June 1,927 51 .81 9.17 47.06
J u ly 3,920 52.09 9.68 47.05
August 4 ,269 51.27 10.09 46.10
Sentember 5,458 52.13 9 .78 47.03
O ctober 18,974 51.64 9 .8 1 46.57
November 3,194 50.95 9 .8 2 45.94
December 195 51.23 9.90 46.16

T o ta l 40,462

Average A n a ly s is  o f S i l i c a  shipm ents were:
I ro n  N a tu ra l 46 .52
P hos. .046
S i l i c a 17.89
M oistu re 9 .78
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The accum ulated a n a ly s is  o f th e  o re  as  s to ck ed  fo llo w s : 
M orris S tandard

Month Tons I ro n  D ried ?h o s . M oistu re
January 319,032 58.91 .063 10.55
F eb ruary 240,467 58.93 .062 10.55
March 265,591 58.88 .061 10.55
A p r il 289,557 58.86 .060 10.55
Maj7 -

June -

J u ly 271,210 58.87 .060 10.55
August 252,667 58.8? .060 10.55
September 235,873 58.87 .060 10.55
October 180,344 58.87 .060 10.55
November 182,896 58.40 .059 10.27
December 198,632 58.43 .059 10.27

N a tu ra l Average 52.43 .053 10.27

M orris S i l ic e o u s

J  anuary 31,340 51.05 .051 9.80
F ebruary 34,159 51.04 .050 9.80
March 37,076 51.01 .050 9.80
A p r il 41,280 50.98 .050 9 .80
May -

June -

J u ly 39,566 50 .94 .049 9.80
Aiigust 39,716 50.94 .049 9 .80
September 37,233 50.94 .049 9.80
O ctober 25,390 50.94 .049 9.80
November 27,198 51.35 .052 9 .71
December 29,147 51.38 .052 9 .71

N a tu ra l Average 46.39 .047 9 .71

A naly sis  o f  Ore R eserves
Note: A ll  N a tu ra l A n a ly s is .

Grade I ro n  Phos S i l . Mang Alum Lime Mag S u l. Loss M oist
M orris  S tandard 52.47 .060 8 .8 2 .45 2 .30 .73 .26 .012 2.58  10.27

" High S u lph . 52.75 .106 7.20 .39 2 .28 - -  .458 10.27

A n a ly s is  o f  Ore 
Note:

Grade

in  S to c k p ile  
A ll N a tu ra l 

I ro n
A n a ly s is .

Phos. S i l i c a Mang. Alum. M oistu re
M orris S tandard 52.43 .053 9.27 .4 1 1 .95 10.27

" S i lic e o u s 46 .39 .047 17.84 .33 2.27 9 .71

A naly sis  o f Shipm ents
Note: A ll N a tu ra l A n a ly s is

Grade I ro n Phos S i l . Mang Alum Lime Mag S u l. Loss M oist,
M orris S tandard 52.33 .051 9 .31 .40 1.96 .87 .38  .013 1.70 10.39

" S i lic e o u s 46 .52 .046 17.89 .33 2 .31 - - - 9 .78
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ESTIMATE OF 
ORE RESERVES

Ore R eserves as Ore R eserves as
o f  D ec.31, 1938 o f D ec.31, 1937 D iffe ren c e

Chase Lease #26 26,140 tons 26,140 tons None
" " 25 33,273 f t 33,273 t t t t

" " 24 142,183 t t 86,634 t t * 55,549 tons
" » 9 1 ,514 ,949 t t 1,539,461 t t -  24,512 "

C .C .I.C o , Lands 532,847 f t 571,322 t t -  38,475 "
T o ta l 2 ,249 ,392 t t 2,256 ,830 t t -  7 ,438 ”

High S ulphur Ore 
Chase Lease # 9 13,893 t t

' " " 24 55,147 t t

T o ta l 69,040 t t

GRAND TOTAL ORE RESERVES 2 ,318 ,432 t t

1938 P ro d u c tio n  o f  S tandard  Ore 198,283 t t

2 ,516 ,715 t t

1937 E stim ate 2 ,256 ,830 t t

Net Gain f o r  1938 259,885 "

D e ta i l  o f Ore E stim ate
Chase Lease #9

Ore Above 7 th  Level
No. 21 D eposit 3,155 Tons

" 61 t t 28,989 t t

" 75 " ( fo rm e rly  "B" D eposit) 75,368 t t

" 78 " ( " West " ) 5,250 I t

T o ta l 112,762 ♦ t

Ore Above 8t,h L eve l
No. 33 D eposit (Main D eposit) 604,072 t t

" 61 t t 14,143 t t

" 75 " (Form erly  "B" D eposit) 313,630 t t

" 76 *t  ̂ n  w q w  » ) 32,198 f t

" 77 t t 13, 796 t t

" 78 " ( * West " ) 8 ,672 t t

T o ta l 986,511 t t

Ore Below 8th  L evel
No. 33 D eposit (Main D eposit) 323,051 t t

" 75 " (fo rm e rly  "B" D eposit) 58,688 t t

* 76 n  ̂ t t  h q m  ** ) 33,937 t t

T o ta l 415,676 t t

T o ta l Chase Lease #9 (S tandard  Ore) 1,,514,949 t t

t t " n ** (High Sulphur) 13,893 t t

GRAND TOTAL CHASE LEASE #9 1,,528 ,842 t t
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Chase Lease #24
Ore Above 8 th  Level

No. 33 o r  Main D eposit 31,566 tons
" 7 9  " 7 ,582 r*

T ota l 39,148 t t

Ore Below 8t h  Level
No. 33 o r  Main D eposit 51,255 t t

" 79 " 15,375 t t

66,630 t t

C arried  forw ard  from 1937 E stim ate 36,405 t t

T o ta l 142,183 t t

High Sulphur Ore #79 D eposit 55,147 t t

GRAND TOTAL CHASE LEASE #24 197,330 t t

Chase Lease #25
Ore Above 7 th  Level 22,937 t t

Ore 7 th  to  8 th  Level 10,336 t t

TOTAL CHASE LEASE #25 33,273 t t

Chase Lease #26
Above 7 th  L evel 9,687 t t

7 th  to  8 th  " 16,453 t t

TOTAL CHASE LEASE #26 26,140 t t

C. C. I .  Co’s Lands 
Ore Above 7 th  Level

No. 21 D eposit 34,530 t t

” 33 " 1,984 t t

T o ta l 36,514 t t

Ore Above 8th  L evel
No. 21 D eposit 8 ,033 t t

" 33 o r  Main D eposit 362,915 t t

" 76 o r  ”C" D eposit 8,100 t t

T o ta l 379,048 t t

Ore Below 8 th  Level
No. 33 o r  Main D eposit 108,847 t t

" 76 or "C" D eposit 8 ,438 t t

T o ta l 117,285 t t

GRAND TOTAL -  C. C. I .  Co. Lands 532,847 t t
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The th in g s  th a t  shou ld  be d e sc r ib e d  under t h i s  heading are  
th e  deep w e l ls ,  the  r e b u i ld in g  o f th e  m ain h o i s t s ,  new s to c k p ile  
g rounds, and new la u n d e rs .

Both o f the  deep w e ll pumps o p e ra te d  most o f  th e  y e a r . There 
were some in te r ru p t io n s  due to  s to rm s, e l e c t r i c a l  m ishaps, and r e p a i r s  
to  th e  pumps them selves due to  sc o u rin g  a c t io n  o f  the  san d . The 
fo llow ing  ta b u la t io n  shows how th e  w ater dropped from th e  beg inn ing
o f  th e  unw atering  p e r io d  and a lso  th e  drop  in  w ater l e v e l  fo r  th e  y e a r .

Depth
T est Drop in  Water L ev e l Remaining
Hole D is tan ces 1937 1938 T o ta l to  ledge
?501 1700’ from #1 CD H

* 3 ’ 6" 6 '  8” 10’ 2” 83 ’ 1”
502 950’ Tt Tt Tt 1 ’ 5" 5 ’ 4" 6 ’ 9" 128’ 0”
503 500 * t t t t Tt 15* 8 ” 7 »  7 . t 23* 3” 175* 9"
504 550* t t Tt Tt 16’ 0” 13’ 1 ” 2 9 ' 1” 119’ 5”
505 100 ' TT #2 ♦ t 6 ’ 4 ” 7 ’ 6” 13» 10” 115’ 7”
506 1430’ t t #1 Tt 3 ’ 4 ” 5 ’ 11” 9 ’ 3” 77’ 8"
507 730 ' Tt Tt Tt 5* 0” 8 ’ 2” 13* 2" 123* 1”
508 940’ Tt Tt Tt 1» 3” Blocked 130’ 8 ”
509 25’ Tt tt Tt 27’ 5" 5 ’ 7” 33* 0 ” 153’ 2"
510 1210’ Tt Tt Tt None 1 ' 1” 1* 1” 116’ 6”

#1 deep w e ll pump s ta r t e d  th e  y ea r by pumping 1900 g a llo n s  
p e r  m in u te . By F ebruary  the  g a llo n s  pumped averaged  1650. In  June 
t h i s  had dropped to  1575 and by the  end o f the  year th e  f ig u re  was 
down to  1405 g a llo n s  p e r m inu te .

#2 pump s ta r t e d  th e  y e a r  a t  th e  r a t e  o f  700 g a llo n s  per 
m inute and k ep t up to  th a t  f ig u re  u n t i l  Ju n e , b a r r in g  the  de lay s  due 
to  pump r e p a i r s  and break-dow ns. In  J u ly  o n ly  340 g a llo n s  p e r m inute 
was be in g  o b ta in e d  due to  i n s t a l l i n g  too  sm a ll a m otor. That f a u l t  
wras c o rre c te d  and by August 3 1 s t th e  r a t e  had in c re a se d  to  760 g a llo n s  
p e r  m in u te . In  O ctober th e  f ig u r e  was 640 and on December 3 1 s t was 
down to  580 g a llo n s  p e r m in u te .

From the  v e ry  in c e p tio n  o f  t h i s  p r o je c t  th e  w a te r from  the  
pumps was d iv e r te d  by lau n d e r in to  th e  o ld  d ra in ag e  d i tc h  The C .C .I.C o . 
dug y ears  ago to  keep as much of the  d ra in ag e  from  th e  West o f f  the  
u rea  over the  M orris Mine o re  b o d ie s . Along the m iddle o f  th e  summer 
th e  In lan d  management was su sp ic io u s  th a t  some o f  th e  w a te r in  t h i s  
d itc h  was g e t t in g  back in to  th e  a re a  d ra in e d  by th e  pumps and w eirs 
p laced  a t  th e  i n l e t  and o u t l e t  end showed a lo s s  o f  300 g a llo n s  pe r 
m in u te . In  o rd e r  to  overcome t h i s  d i f f i c u l t y  a new la u n d e r  was con
s t r u c te d  fo r  the e n t i r e  d is ta n c e  E as t to  th e  Carp R iv e r .

The cag# and s k ip  h o i s t s  were r e b u i l t  because n e i th e r  drum 
was la rg e  enough to  take  the  rope needed to  re a c h  th e  new 9 th  l e v e l .
I t  was dec ided  to  i n s t a l l  drums la rg e  enough to  rea c h  a new 10th le v e l  
200 f t .  below th e  new 9 th  and then  a ls o  a llow  an o th e r  100 f t .  f o r  the  
sk ip  p i t  l e v e l .  The rev/ h o is t s  c a rry  1 3 /8 ” rope.

A c o n tra c t  was g iv en  to  L indberg  B ro th e rs  to  le v e l  o f f  and 
excava te  enough s to c k in g  room on the N orth s id e  o f  th e  a re a  we ex
cavated  in  December 1932 to  make i t  p o s s ib le  to  e r e c t  a n o th e r  t r e s t l e .  
Advantage was tak e n  o f  the f a c t  th a t  L indberg  B ro th e rs  excava ted  fo r  
th e  new sch o o l a t  the  lo c a t io n  and a lso  did some work on th e  new 
s to c k in g  a re a  a t  the  Lloyd M ine. By l in in g  up a l l  th re e  jo b s  c lo se  
to g e th e r , a l l  of us got c lo se  and lower b id s .
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7 .  UNDERGROUND
Pump House & Dams

One so u rce  o f  w orry  fo r  a l l  concerned  was th e  in c re a s e  in  
th e  amount o f  w ater ru n n in g  in to  th e  m ine. I t  was not u n t i l  l a t e  
in  th e  summer t h a t  a l l  th e  dams, th e  new w ate r d isc h a rg e  l i n e ,  and 
the  new pumps, were f i n a l l y  i n s t a l l e d .  To show how th e  w a te r has 
in c re a se d  underground we have com piled th e  f ig u r e s  f o r  th e  p a s t  
f iv e  y e a rs .

G allons p e r  M inute
Month 1938 1937 1936 1935 1934
January 538 233 225 130 124
F ebruary 540 255 201 130 142
March 612 270 202 134 120
A p ril 641 294 204 133 126
May 596 328 202 181 127
June 562 393 202 169 117
J u ly 569 406 206 161 123
August 563 432 207 163 118
Septemb e r 557 405 203 172 118
O ctober 555 382 210 172 123
November 536 466 233 187 113
December 548 458 201 163 81

Average 568 360 208 158 119

The t a b le s  in d ic a te  t h a t  w ith  m inor e x c e p tio n s  th e re  was 
a s t e a d i ly  r i s i n g  increm ent in  th e  g a llo n s  p e r  m inute a l l  th rough  1937 
up u n t i l  May 1938 when th e  u p tu rn  ceased  and f o r  th e  f i r s t  tim e in  
months everyone f e l t  r e l i e v e d .

By March a l l  th re e  dams on the 6th ,  7 th , end 8 th  le v e ls  were 
f in is h e d  and g ro u ted  i n .  S top lo g s  were p i le d  underground near the  
dams and fo r  the  f i r s t  tim e s in c e  1926 i t  was p o s s ib le  to  com p le te ly  
i s o l a te  th e  mine w orkings from  th e  s h a f t .  That gave us p r o te c t io n  
a lso  f o r  th e  Lloyd M ine.

In  August th e  new c e n t r i f u g a l  pump was f i n a l l y  i n s t a l l e d  
in  th e  8 th  l e v e l  pump house and by th e  fo llo w in g  month th e  new m otor 
f o r  th e  o ld  A ld ric h  T r ip le x  pump was in  p la c e .  I t  was n o t u n t i l  
an o th e r month had passed  b e fo re  th e  new 8" w a te r column was f in is h e d  
so t h a t  by O ctober 1938 th e  c a p a c i ty  o f  th e  8 th  l e v e l  pumping p la n t  
was 1600 g a llo n s  per m inute -  800 from  th e  new P r e s c o t t  d esigned  to  
pump s t r a ig h t  th rough  to  s u rfa c e , and th e  o th e r  800 g a llo n s  per m inute 
from  th e  o ld  A ld ric h  and th e  new c e n t r i f u g a l  t h a t  re la y e d  w ater to  the  
4 th  le v e l  P r e s c o t t s .  The e n t i r e  p r o je c t  o f  b u i ld in g  th e  dams, i n s t a l l i n g  
pumps and w ater column, was done i n te r m i t t e n t l y  over 15 m onths.

High Sulphur Ore
A nother d i s t r e s s in g  f e a tu re  o f  th e  y e a r 's  o p e ra tio n s  was th e  

d isc o v e ry  o f  tvro more h igh  su lp h u r a reas  -  one in "B" o r #75 D ep o sit, 
and the  o th e r  in  a new d e p o s it  in  the N orthw est co rn e r  o f  th e  8 th  l e v e l .  
As a lre a d y  so much has been  w r i t t e n  in  th e  m onthly  r e p o r ts  and s p e c ia l  
r e p o r ts  about t h i s  h igh  su lp h u r  o re , we w i l l  be b r i e f  in  t h i s  r e p o r t .
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D eveloping C o n trac ts
A com parison o f  th e  r a i s in g  and d r i f t i n g  done in  o re  -  bo th  

s i l i c e o u s  and s ta n d a rd  g rade  -  f o r  th e  y ea rs  1937 and 1938 fo llo w s:

MORRIS MUSE
ANNUAL REPORT

YEAR 1958

Sm all 6 ’ x 6 ’ d r i f t s  and r a i s e s
1937

(m ostly  S i l i c a ) 1468’
1938
1500*

Large 8 ’ x 12* r a i s e s tt tt 185’ 110*
Large 10’ x 10* d r i f t s tt tt 390* 105*
Large 8 ’ x 12* r a i s e s (S tandard  Ore) 55* None
Sm all 6 ' x 6 * R a ises  & D r i f t s tt tt 60* 495*
Large 10’ x 10* D r i f t s None 180*

T o ta l 2158* 2390’

These f ig u r e s  a re  made from  an  in s p e c t io n  o f  the  maps and 
a re  o n ly  rea so n a b ly  a c c u ra te .

The work done by th e  develop ing  gangs in  d e t a i l  fo llo w s: 
C .C .I.C o ’s Lands

C o n trac t #1 put up a new r a i s e  from  the  7 th  le v e l  to  the 
170' sub in  #21 D eposit and s t a r t e d  a new m ain sc ra p in g  d r i f t  a t  the  
170’ e le v a t io n  fo r  the  purpose o f ta k in g  o u t the  p i l l a r  l e f t  t o  the  
E a s t o f th e  E as t boundary o f  Chase Lease #9 and th e  o ld  s to p e  t h a t  
runs over to th e  1200 West c o o rd in a te  l i n e .  The p i l l a r  a ls o  ex tends 
from the top  o f the d e p o s it  on th e  170 f t .  sub le v e l  doxvn to  th e  110 f t .  
e le v a t io n .

On the 5 0 ’ sub which i s  n e a r ly  h a lf  way down to  the  8 th  le v e l  
C o n trac t #2 drove a 6 ’ x 6 ’ d r i f t  250’ a c ro ss  th e  i n te r s e c t io n  3600 South 
and 1200 West fo r  th e  purnose o f  p ro v id in g  a nev: t r a v e l l i n g  and tim ber 
road and to  improve v e n t i l a t i o n .  This d r i f t  connects  the  main 8th  le v e l  
r a i s e s  w ith the t r ia n g u la r  shaped d e p o s it  in  th e  S o u th eas t co rn e r o f  
th e  Main o r #33 D eposit a s h o r t  d is ta n c e  N o rth eas t o f  th e  S o u th eas t 
co rn e r o f Chase Lease #9 .

On the  main 8 th  le v e l  to  th e  South o f  th e  Main D eposit C o n trac t 
#24 drove a main le v e l  c ro s s c u t th rough  th e  d ike f o r  150 f t .  A new 
r a i s e  was then  c a r r ie d  up South of th e  d ike  in  one o f  th e  narrow 
s t r in g e r s  o f  o re  th a t  l i e s  South o f  Chase Lease #9. The d ike  which 
l i e s  on th e  South boundary o f  Lease #9 betw een 2200 and 2400 West has 
been troublesom e because i t  caves and crum bles.

On the  main 9 th  le v e l  c o n s id e ra b le  work was done on th e  p l a t .  
The t a i l  d r i f t  was f in is h e d  to  th e  N orth o f  th e  s to ra g e  p o c k e ts . The 
pocket e x c av a tio n  was f in is h e d  and the  c o n c re te  w a lls  and p a r t i t i o n s  
poured du ring  th e  F a l l .  The p la t  was c u t th e  f u l l  d is ta n c e  fo r  double 
t ra c k s  and the  curve tow ards th e  o re  body s t a r t e d  360 f t .  South o f the  
s h a f t .  On the  West s id e  o f  th e  p l a t  two openings th a t  w i l l  e v e n tu a lly  
be a p a r t  o f two pump houses were s t a r t e d .  About 300 f t .  South o f  
the  s h a f t  a c ro s s c u t was a lso  s t a r t e d  on th e  West s id e ,  which i s  planned 
to  be th e  b eg in n in g  o f  the down grade d r i f t  in to  th e  proposed sump under 
the  pump ho u ses. A ll o f t h i s  work i s  in  the  fo o t and the  main d r i f t  
w i l l  have to  go Southw est fo r  abou t 900 f t .  b e fo re  enco u n te rin g  o r e .
At the  t in e  t h i s  is  b e in g  w r i t t e n  th e  b r e a s t  is  190 f t .  beyond th e  end 
o f  th e  cu rve .



108

Chase Lease #9
Over on th e  West s id e  o f  "B" o r  #75 D eposit a new e x te n s io n  

o f  th e  d e p o s it  was found b u t u n f o r tu n a te ly  some o f th e  o re  ra n  h igh  
in  su lp h u r . On the  -10  f t .  sub l e v e l  120 f t .  above th e  8th  l e v e l  
an in c l in e d  sc ra p in g  d r i f t  was ru n  West p a r a l l e l  and along  th e  3600 
South c o o rd in a te  l in e  f o r  300 f t .  The m iddle s e c t io n  o r  about 100 f t .  
o f  th e  d r i f t  en co u n te red  h ig h  su lp h u r o r e .  The o n ly  t e s t  f o r  w id th  was 
made n e a r  th e  2400 West c o o rd in a te  l in e  and h e re  th e  o re  was developed 
f o r  75 f t .  N orth and S o u th . R a ises  were th e n  c a r r ie d  up as h ig h  as 
the 110 f t .  sub o r  120 f t .  above th e  main sc ra p in g  d r i f t  and i t  was 
found th a t  th e  top  100 f t .  o f  th e  ore  body was norm al s ta n d a rd  grade 
o re . On th e  40 f t .  sub q u ite  an e x te n s iv e  developm ent was opened up 
a l l  in  low s u lp h u r  o re .  No one knows what th e  q u a l i ty  o r e x te n t o f 
the  ore i s  below th e  -10  f t .  sub b u t a t  th e  tim e t h i s  r e p o r t  i s  b e in g  
w r i t t e n  one o f  th e  8t h  l e v e l  c ro s s c u ts  s t a r t e d  due West to  h i t  the  
downward e x te n s io n  o f  th e  o re  body has h i t  s ta n d a rd  o re  and i t  is  low 
in  su lp h u r . A p p a ren tly , t h e r e f o r e ,  as f a r  as we now know th e  su lp h u r 
a re a  is  l ik e  an  i s o l a te d  is la n d  in  th e  ore body s im i la r  to  a h o rse  of 
ro c k . On the -10  f t .  sub an e x p lo r in g  c ro s s c u t  was a ls o  d r iv e n  p a r a l l e l  
w ith  th e  2300 West c o o rd in a te  l in e  bu t n o th in g  b u t s i l i c e o u s  m a te r ia l  
d isc o v e re d .

On the  main 8th  l e v e l  a c ro s s c u t was d r iv e n  d ia g o n a lly  from 
the m iddle to the  South  c ro s s c u ts  to  f a c i l i t a t e  th e  sw itch in g  o f  c a rs  
and to  make i t  p o s s ib le  to  come in  v ia  the  m iddle  c ro s s c u t and out the 
m ain fo o tw a ll  d r i f t .  A sm all e x p lo r in g  d r i f t  was a ls o  d riv e n  North 
a lo n g s id e  Diamond D r i l l  Hole #104 b u t o n ly  narrow  le n s e s  o f  h igh  grade 
ore were c u t .

The b ig  p ro je c t  was over on th e  West s id e  o f  the  le v e l  bu t 
most o f  th is  vork was done on Chase Lease #24. Only a s h o r t  c ro s sc u t 
p a r a l l e l  w ith  2600 West was d r iv e n  South in  o re , m o stly  h ig h  su lp h u r .

Chase Lease #24
Along th e  e a s t  s id e  o f  t h i s  le a s e  a sm all 6 ’ x 6 '  d r i f t  350 

f t .  long  connected  a c u t-o u t  The C. C. I .  Co. ex cava ted  w ith  a s h o r t  
c ro s s c u t  d r iv e n  in  1937 by th e  In la n d  S te e l  Company. The purpose of 
t h i s  c ro s sc u t was to  p ro v id e  a s h o r t  cu t f o r  t r a v e l l i n g ,  a means fo r  
v e n t i l a t i n g  th e  Southw est co rn e r  o f th e  m ine, and to  f in d  ou t i f  th e re  
were any ore b o d ies  between th e  two fo o tw a ll  d r i f t s .  The p ro je c t  d id  
answer th e  f i r s t  two req u irem e n ts  bu t i t  d id  n o t cu t any s iz a b le  ore 
le n s e s .  P r a c t i c a l l y  a l l  o f  th e  ore fo rm a tio n  betv/een th e  two main 
d r i f t s  is  a low g rade second c la s s  ore even to o  low in  iro n  to  make 
a good s i l i c e o u s  g rad e .

In  th e  extrem e N orthw est co rner o f  th e  8 th  l e v e l  t e r r i t o r y  
a h ig h  s u lp h u r  ore body was o u t l in e d  betw een th e  2600 and 2800 West 
c o o rd in a te  l i n e s .  The ore does not run  v e ry  h ig h  above th e  le v e l  and 
i f  th e  o re  on th e  8t h  l e v e l  below the h ig h  su lp h u r o re  in  #75 D eposit 
co n tin u e s  to  run  low in su lp h u r , th e  In la n d  management m ight be en 
couraged to  expect t h a t  on the new 9 th  le v e l  th e y  m ight develop 
some low su lp h u r  o re  in  th e  N orthw est co rner o f  th e  m ine.

Dovm. in  th e  Southw est c o rn e r  to  th e  West o f th e  Main D eposit 
a c ro s s c u t about 100 f t .  long  was d r iv e n  to  ex p lo re  t h i s  a re a  b u t no 
ore le n s  o f any s iz e  was found. The id ea  i s  to  develop  and mine o u t 
the Southw est corner o f the  8 th  le v e l  a s  f a s t  as p o s s ib le  and then  
r e t r e a t  back N o rth ea s t tow ards th e  s h a f t .

MORRIS MINE
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S top ing
C .C .I.C c.L ands

On our lan d s  to  th e  E a s t o f  Chase Lease #9 C o n trac t #13 
f in is h e d  ta k in g  o u t a l l  th e  o re  l e f t  above th e  m ain 7 th  le v e l  in  the  
t r i a n g u la r  shaped o ffsh o o t o f th e  Main D ep o sit betw een th e  fo o t and 
th e  main d ik e .  That means t h a t  th ey  have f in i s h e d  th e  110, 100, and 
90 f t .  sub l e v e l s .  No. 13 a ls o  c lean ed  up th e  m ain le v e l  and dropped 
down to  th e  90 f t .  sub below th e  7 th .

Over to  th e  N orth o f #13 under th e  hanging #2 mined two 
sm all p i l l a r s  on the  7 th  and th e n  c lean ed  up th e  70 and 60 f t .  su b s . 
They co n fin ed  the m ining  to  th e  a re a  betw een th e  1200 West c o o rd in a te  
l in e  and the  E as t l in e  o f  Chase Lease #9 .

Down in  th e  Southw est co rn e r  o f  th e  a re a  betw een th e  7 th  and 
8 th  le v e ls  th re e  c o n tr a c ts  had sub le v e l  s to p e s  most o f  1938 and as a 
r e s u l t  p r a c t i c a l l y  a l l  th e  ore  in  #33 D eposit betw een th e  South  l in e  
o f Chase Lease #9 and th e  main d ik e  and f o r  a d is ta n c e  o f  400 f t .  E ast 
o f  th e  E ast l in e  o f  Chase Lease #24 and betw een th e  000 f t .  sub le v e l  
and the -90  f t .  sub le v e l  has been m ined. These s to p e s  were w onderfu l 
p roducers and th e  lo s s  o f  th en  means a l e s s  p ro p o r tio n  o f  ore  to  be 
mined from our own fee  lan d s  in  th e  immediate f u tu r e .  There a re ,  o f 
c o u rse , o th e r  narrow s t r i n g e r s  o f  ore to  be m ined f u r th e r  South and 
th e re  i s  some o re  t h a t  can be s to p ed  betw een 2000 and 2300 West a lo n g  
th e  m ain  fo o t and when the new 9 th  le v e l  g e ts  ou t in  t h i s  t e r r i t o r y  
we sh o u ld  f in d  a d d i t io n a l  o re  South o f Chase Lease #9. But th e  f a c t  
rem ains th a t  in  1939 a a n a l le r  p ro p o rtio n  o f ore  w i l l  p ro b ab ly  be mined 
from  our fee  la n d s .

Chase Lease #9
The topm ost gang in  th e  mine was #20 which mined in  #75 o r 

o ld  "B" D eposit from  the 170 down to  th e  150 f t .  sub l e v e l .  The ore  
was taken  from the  1600 West to  th e  1800 West c o o rd in a te  l in e s  in  the  
S o u th e as t c o rn e r  o f  the  d e p o s it .

In  #61 D eposit two gangs -  #6 on the E ast s id e  and #7 in  the  
m iddle -  spen t the e n t i r e  y e a r  s l i c in g  in  the  E ast s id e  o f  th e  d e p o s it  
on the  140 f t .  sub l e v e l .  Both gangs l o s t  t h e i r  r a i s e s  due to  c ru sh in g  
and new ones were pu t up from  th e  main 7 th  l e v e l .

On the  130 f t .  sub le v e l  #9 worked p a r t  o f  th e  y ea r s l i c in g  
under th e  old  sub l e v e l  s to p s  in  th e  extrem e E ast end o f  #75 o r  "B" 
D e p o s it.

Dropping down to  th e  110 f t .  sub , two c o n tr a c ts  -  #4 and #25 -  
s l i c e d  out an a re a  75 ' x 250* I d th e  c e n t r a l  p a r t  o f  #75 o r  "B" D ep o sit. 
This d e p o s it  is  s p l i t  in to  s ix  s e c t io n s .  L im its  o f  m ining have been 
e s ta b l is h e d  fo r  #9 E a s t, #20, #4, #25, #22, and #9 W est. C o n trac t #25 
a ls o  s l i c e d  a la rg e  p i l l a r  on the  90 f t .  sub betw een the l im its  e s ta b 
l is h e d  fo r  #4 and #22.

Over on th e  West s id e  o f  #75 o r  "B" D eposit C o n trac ts  #9 and 
#22 had two s e p a ra te  sub le v e l  s to p e s .  The l a t t e r  took  out th e  c e n tr a l  
p a r t  o f  th e  ore body between 2050 and 2150 West w hile  #9 was over in  
the  extrem e West end in  t h a t  p o r t io n  o f  th e  mine t h a t  developed  more 
h ig h  su lphu r o re  in  1938.

In  th e  a re a  between th e  #75 o re  le n s  and #33 o r  Main D eposit 
th e re  i s  a s t r i n g e r  o r  o f fs h o o t t h a t  runs Southw est from  #75 and jo in s  
ano ther s t r i n g e r  o r  o f fs h o o t  going N orthw est from  th e  main ore  body. 
C o n trac t #10 s to p e d  from  th e  7 th  le v e l  down to  th e  10 f t .  sub le v e l .

MORRIS MINE
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In  th e  Southw est co rn e r  o f  th e  le a s e  in  th e  N orthw est s t r i n g e r  
o f  th e  m ain ore body, two gangs -  #8 and #23 -  s to p e d  from  -10 f t .  sub 
down to  th e  -8 0 ' e le v a t io n ,  the s to p s  manning E as t and West a long  th e  
South  l in e  o f th e  le a s e  f o r  500 f t .  Not a l l  t h i s  a re a  was a c tu a l ly  
m ined in  1938 b u t th e  p o in t  i s  t h a t  by th e  end o f th e  y e a r  a l l  o f t h i s  
p o r t io n  o f  th e  o re  body was ex h a u ste d . L ate  in  th e  year s l i c in g  was 
s t a r t e d  on th e  -80  f t .  sub under th e  o ld  s to p e s  p re p a ra to ry  to  s l i c in g  
ou t th e  rem ain ing  o re  a t  th e  bottom  o f th e  d e p o s i t .

Chase Lease #24
A ll  o f th e  extrem e West end o f  th e  Main D eposit th a t  cou ld  be 

s to p ed  has been mined down to  th e  -90  f t .  su b . On th a t  l e v e l  s l i c in g  
was in  p ro g ress  a t  th e  c lo se  o f  th e  y ea r n o t o n ly  on Chase Lease #24 
b u t a ls o  f o r  200 f t .  f a r th e r  E a s t under The C. C. I .  Co. fe e  lands 
p re p a ra to ry  to  s l i c in g  out the  r e s t  o f  th e  ore  body down to  and below 
the  8t h  l e v e l .

In  f a c t ,  a g e n e ra l  s ta tem en t can be made to  th e  e f f e c t  th a t  
a t  th e  moment th e re  is  l i t t l e  ore  in  th e  mine adap ted  to  th e  sub le v e l  
s to p in g  system  due to  extrem e w id th , bad rock  w a lls ,  o r to o  much w a te r .

S h a ft S in k in g
The s in k in g  o f th e  m ain s h a f t  which was s t a r t e d  in  1937 was 

f in i s h e d  in  A p r i l .  During th a t  month th e  sk ijC X evel was cu t and some 
rock  ex cav a ted  fo r  th e  9 th  le v e l  p o ck e t. S te e l  s e t s  were u sed  on th e  
new l i f t .  D uring May and June xvhen th e  mine was c lo se d  as f a r  as th e  
p ro d u c tio n  o f  o re  is  concerned , th e  underground crew was g iven  p a r t  
tim e employment p u t t in g  in  s e t s ,  d iv id e r s ,  ru n n e rs , and c a s in g  p lan k s .
A lad d e r  road  was b u i l t  to  th e  9 th  l e v e l  and work s t a r t e d  re b u ild in g  
a l l  of the o ld  ladderw ays from  the  8t h  l e v e l  to  s u rfa c e  to  make room 
fo r  th e  new 8 ” w a te r d isc h a rg e  l i n e .

During J u ly ,  A ugust, and Septem ber room was c u t  f o r  the  
s to ra g e  pocke t and m easuring  p o c k e t. Work on th e  pocket was f in is h e d  
in  Septem ber and by O ctober the  m iners had s t a r t e d  to  open up the new 
p l a t  on the  9 th  l e v e l .
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Loading at this property was not begun until June 8th, or two months later 
than the previous year. Loading was carried on intermittently throughout the 
season on a single shift basis with two shovels in the West Pit and one in the 
East. Production was 85,589 tons as compared with 305,418 in 1937, a decrease 
of 219,829 tons. Production and shipments were completed on November 1st and 
winter repairs to plant and equipment were started immediately. The following 
tonnages were produced in the various pits: West - 66,815, East - 18,774, 
Simmit - 0, total 85,589. All of the above ore was shipped as Tilden Silica, 
no Low Phosphorus or Silica No. 1 being separated as such.

A relatively small amount of churn drilling was done in the East Pit and the 
East half of the West Pit during the first five months and last two months of 
the year, the drill crews being employed at other tasks during the operating 
season. A small amount of stripping was done in the East Pit and on the lower 
bench in the West Pit by Company men and equipment, the work being practically 
completed in both areas.

1. GSMERAL

A single primary blast was made in July in the East half of the West Pit in 
order to produce enough high grade ore to permit proper grading. The estimated 
tonnage broken was 45,000. The new 9" drilling equipment was used almost ex
clusively with the exception of drilling the sinking cut in the approach to 
the lower bench. The results with these larger drills have been so satisfactory 
that there will probably be no future occasion when the 6" drills will be used.

The approach from the lower bench in the West Pit to the West side of the 
crusher building was practically completed by the end of the year.

2. PRODUCTION 
SHIPMENTS &
INVENTORIES

a. Production by grades
Tilden
Silica

West Pit 66,815
East Pit 18,774
Summit Pit  ~
Total 85,589

Tilden 
Silica #1.

Low
Phosphorus Total

66,815
18,774

85,589

Due to the fact that no special orders were received during 1938, no Low Phos. 
or Tilden Silica No. 1 was separated from the East Pit product. Ore loaded 
from this pit was mixed with the West Pit product and shipped as Tilden Silica.

b. Shipments

Shipments from the mine for 1938 were the same as the production figures of 

85,589 tons.



«. Stockpile Inventories

There is no ore stocked at the Tilden Mine. The following are the book 
figures of the broken ore reserves in the several pits:

TTT.TTCM M IN E

ANNUAL REPORT
YEAR - 1938

2. PRODUCTION
SHIPMENTS &
INVENTORIES (CQNT.)

West Pit- - - - - - - - - - - - - -  * o  Tons
East Pit------------------------- 32,354 *
Summit Pit--------     7,032 9
Total Broken Ore Dec. 31, 1938 -- 39,386 Tons.

The above book figures compare with 58,160 tons at the end of 1937, a decrease 
of 18,774 tons.

■The above table shows merely the book figures of broken ore reserves. These 
are obtained by subtracting actual shipments from the estimated tonnages 
produced by the primary blast. As was mentioned in the report for last year, 
there was and still is a considerable tonnage of broken ore in the West Pit 
which represents an overrun that has been aecumilated since the pit was first 
opened. In the West Pit in addition to the above book figures, there are 
approximately 17,000 in the East portion and 15,000 in the West or a total 
of 32,000 tons broken and available. In the East Pit, several thousand 
additional tons will be available due to the secondary work on the North toe 
which would increase the 32,000 ton book figure to at least 36,000 tons. The 
combined inventory for both pits is, therefore, approximately 68,000 tons 
broken and ready for 1939 operations.

Of the accumulated overrun in the West Pit, 60,314 tons have been loaded and 
shipped to date, 38,499 tons during 1937 and the remainder during 1938.

Product by Kerens
Days Average Daily Total

Month Operated Tonnage Tons.

June 8 (1-8 hr.) 1,656 13,247

July 4 (1-8 hr.) 2,478 9,915

August 4 (1-8 hr.) 2,296 9,186

September 5 (1-8 hr.) 2,457 12,285

October 18 (1-8 hr.) 2,245 40,412

November 1 (1-8 hr.) 544 544

TOTAL 40 (1-8 hr.) 2,140 85,589
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a. Product by Months (Cont.)

The average output per 8 hour shift of 2,140 tons during the current year 
compared with 1,996 tons per shift during 1937, an increase of 144 tons. 
This increase is due, at least in part, to the fact that the intermittent 
operation permitted repairs to shovels and equipment during the days when 
the Pit was not operating thereby considerably decreasing production delays.

f. Ore Statement
1938 
Tons

1937
Tons

On hand January 1, 1938 
Output for year - - - -

Total---- ------
Shipments ---- - - - -
Balance on Hand - - - - 
Decrease in output - - 
Decrease in shipments -

85.589
85.589
85.589

219.829
219.829

505.418
305.418
305.418

1936 - 77 - 1-8 hr. shifts and 57 - 2-8 hr. shifts. Total 191 - 1-8 hr. shifts
1937 - 113 - 1-8 hr. shifts and 20 - 2-8 hr. shifts. Total 153 - 1-8 hr. shifts
1938 - 40 - 1-8 hr. shifts and 0 - 2-8 hr. shifts. Total 40 - 1-8 hr. shifts

g. Delays

The only serious operating delay which occurred during the year was the break
down of No. 31 shovel in the East Pit, which put that loading unit out of 
commission for the remainder of the season. This occurred on the 25th of 
October and since loading was completed on the first of November, the break
down was not serious from the standpoint of production. The total lost time 
chargeable to the three shovels was 50§- hours as is shown in the table below. 
The bnIk of this was due to the breakdown of No. 31 shovel and compares with 
114a hours lost t ime during 1937.

No. 29 No. 31 No. 46 Total,.
21174 38 9 3/4 50#

No. 46 shovel held up uuch better during 1938 due to the fact that extensive 
repairs were made on it prior to the opening of the loading season. This 
unit lost 9 3/4 hours as compared with 59 3/4 the previous season. Other 
miscellaneous delays are listed below:

Crushing 
Plant.
2# hours

Lack of Electric 
Power______

0

Transportation 
Equipment.

1 hour

Total
Misc.

hrs.
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g. Delays (Continued.)

The estimated loss of product due to the above delays is as follows:

Shovels - - - - -  4,938 Tons 
Miscellaneous - - 700 "
Total-------- 5,638 Tons

h. Delays From Lack of Current

As was mentioned in the report for 1937, the installation of the new sub
station and transformers at this property have practically eliminated all 
delays and equipment failures due to insufficient current.

3. ANALYSIS

a. Average Mine Analysis on Output

Grade Iron Phoa. Sil. Hang. Alum. Lime Mag. Sul,

Tilden Silica 39.23 .036 41.70 .09 .70 .22 .20 .011

Loss on 
Ignition

.23

b. Average Analysis on Straight Cargoes

Mine Lake Erie
Iron Phos. Sil. Iron_________Moist.

Tilden Silica 39.26 .036 42.04 39.86 1.84

e. High Sulphur Ore

The high sulphur ore lying in the West portion of the East end of the West Pit 
was successfully added to and mixed with the West Pit product throughout the 
loading season without materially Increasing the average sulphur content. As 
was indicated by former exploration drilling, some small areas averaged nearly 
.200 in Sulphur but loading was so regulated that only minimum amounts of this 
ore were included in any single cargo. The continued use of three shovels is 
necessary to successfully grade the different shipments and still maintain 
production.

The reserves in the West part of the West Pit, which were drilled in 1937 and 
not yet blasted, contain a small amount of high sulphur material in the East 
portion. This material will have to be handled in a like manner.
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a. Developed Ore

1. West Pit

The following estimate of ore reserves for the West Pit was made during 1937 
and reported in the Annual Report for that year. Accordingly this estimate 
is now being brought up to date using the estimate of ore blasted during the 
current year and new estimates of the overrun broken and present in the West 
Pit.

Assumption: 13.5 cu. ft. equal 1 ton.

Grade: Tilden Silica

TTT.ny.N- MTNfl

ANNUAL REPORT
YEAR - 1958

4. ESTIMATE OF ORE
RESERVES

West Portion of West Pit, Upper Bench----------------------- 280,000 tons
East " • " * " » ----------------------- 195,000 "

Total Unbroken Reserves ------------------------------  - 475,000 tons
Blasted July, 1938 - - --------------------------------  45,000 "
Total Unbroken Reserves - - - - - - - - - - - - - - - - - -  430,000 tons
Broken Reserves (Estimated Overrun) - - - - - - - - - - - -  52,000 "
Total Upper Bench - - - - -  -- - - - - - - - - - - - - - -  462,000 tons

Reserves Lower Bench (60* deep) - - - - - -  -- - -  --  - --  - 2,000,000 "
Total Developed Ore, January 1st, 1939, West Pit - -- - - - 2,462,000 tons

2. East Pit Including Summit Pit

Assumption: 14 cu. ft. equals 1 ton 
10# deduction for rock 
Tonnage above 1500’ Elevation 
(Track grade from Crushing Plant)

Total Ore in sight Jan. 1, 1938 - - - - - - - - - -  ----  - -  5,237,998 tons
Ore mined in 1938 ---------------------------------------  18,774 "

Total Developed Ore Jan. 1, 1939 -- - - - - - - - - - -  5,219,224 tons

Of this total of 5,219,224 tons, approximately 2/5 is expected to grade above 
.015 Phos. and 3/5 below .015 Phos. These figures, based on 1930 diamond drill 
exploration, have so far not been proved by the small tonnage mined at the base 
of the hill. The tonnage explored covers so large an area that it will be years 
before much of it is actually developed by mining. Until such time as results 
prove otherwise, the available ore at the East Pit can conservatively be estimated 
as analyzing .026 in Phos. which by selective mining and grading, can be made 
to yield a product of which approximately 25# would run .015 Phos. or lower.

As discussed in the report for 1937, operations at Summit Pit have been 
abandoned as such, although it is probable that these reserves will ultimately 
be mined from the present floor of the East Pit.

3. Developed Ore as of January 1, 1939:

West Pit--------------------- 2,462,000 tons
East Pit (Including Summit) - - 5,219,224 "

Total Tilden M i n e ------  7,681,224 tons
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b. Prospective Ore

In addition to the developed ore, there is probably a considerable tonnage to 
the North and East of the area developed by drilling at the East and Sumnit Pits. 
The reserves in the West Pit are definitely limited by dikes, over-burden and 
lean material as explained in the letter regarding E. & A. #786 for stripping 
and opening the lower bench. Under present conditions, there is no further 
prospective ore in this portion of the property. The ultimate expansion 
of operations will probably be a continuation of the East Pit which will extend 
to the North and East, eventually including Summit Pit. The recovery of 
the ore above the lower bench in the West Pit will be accomplished by mining 
with the present floor as the top of the face, and a plane 10* below the 
elevation of the L. S. & I. tracks as the new floor. The total height of face 
will be approximately 601.

c. Estimated Analysis of Reserves

1. West Pit Iron Phos. Sil. Mang. Alum. Lime Mag. Sul. Ign. Ifcist.

Dried 39.25 .038 42.20 .09 .60 .28 .20 .013 .25 _

Natural 38.50 .037 41.40 .09 .59 .27 .20 .013 .25 1.90

As discussed in the 1937 report, the above analyses were changed from those
originally reported to take into consideration lean spots and iEmail dikes that
were not considered in the original estimate.

2. East Pit Iron Phos. Sil. Mang. Alum. Lime Mag. Sul. Ign. Me 1st.

Dried 37.00 .020 46.50 .120 .67 .48 .31 ,.014 .90 ——

Natural 36.25 .020 45.40 .118 .65 .47 .30 ,.013 .88 2.50

f. Estimate of Production

The following tables show the estimated productions and analyses that can be 
produced during the coming year. The first table shows the tonnages obtainable 
by mining and shipping without selective loading from the East Pit. The
7,000 tons of broken ore in Summit Pit have been omitted from the tables, since 
it would be highly impractical to attempt to load this ore at the present time.

The figures in the second table are based on the assumption that any low Phos. 
ore desired will be produced by selective loading in the East Pit.

1. _ ŷ TMA-TF. OF 1939 PRODUCTION AS TO PITS
' ‘ Iron

Grade Tonnage Iron Phos. Sil. Sul. Moist. Nat*l.

Tilden Silica 350,000 
West Pit

39.12 .049 42.50 .014 1.90 38.38

Tilden Silica #1 100,000 
East Pit

37.50 .020 46.00 .011 2.00 36.75

Total 450,000 38.80 .043 43.30 .011 1.92 38.03
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f. Estimate of Production (Cont.)

2. -
Grade

E3TIHAIE OF PRODUCTION BY GRADING tca.^p P H  qre

Tonnage Iron Phos. Sll. Sul, ifcjst.
Iron 
Nat * 1,

Tilden Silica 400,000 38.80 .040 42.50 .014 2.00 38.03
(Includes West Pit 
and 50,000 tons 
from East Pit)

Tilden Low Phos.
(Selected from
East Pit shipments) 50,000 37.50 .015 46.50 .011 2.00 36.75

Total.... 450,000

From the above tables it will be noted that the low Phosphorus ore can be 
obtained only by analyzing each car and segregating those that contain the 
proper material. Using this method, a cargo can be obtained only by 
accumulating a sufficient number of cars and holding them for shipment. 
This arrangement, though not ideal, has proved more satisfactory than the 
old method of handling the product from Summit.

The above estimated analyses of the 1939 production have been changed some
what from those previously reported. These changes were obtained by averaging 
the ore which is now drilled and ready to blast in both pits and by carefully 
considering the methods that are necessary to grade the different ores while 
shipping is in progress.

The average analysis of the ore drilled in the West portion of the West Pit is 
37.31% Iron dried. This is lower than usual due to a large amount of dike 
encountered in the holes. The assumption is that enough of this dike can be 
removed from the ore to raise the above average to 38.25%. The East portion 
of the West Pit, which has not yet been drilled for the next blast, will 
average at least 40% Iron dried as will the sinking cut to the lower bench. 
Assuming that one-half of the West Pit product will be obtained from the West 
portion, and the remainder from either the East portion or the sinking cut 
or both, an average of 39.12% Iron is obtained for the West Pit product as a 
whole.

The reserves drilled in the East Pit average 38.20% Iron, which is a little 
higher than that obtained during previous years. The East Pit proportion of 
the total product is approximately 30% and the West Pit 70% which gives an 
average of 38.80% Iron for the combined product of both pits. This is the 
figure which should be used for the 1939 guarantee, i.e. 38.80% Iron dried* 
38.03% Natural.

Although the ore in the East Pit is expected to average 38.20% Iron, the actual 
guarantee for the Tilden Low Phos. Ore (selective loading, East Pit only) 
should be reduced to 37.50% Iron Driel or 36.75% Natural due to the fact that 
there are lean areas which can not be avoided due to the shape of the Pit.
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5. LABOR 
AND 
WAGES

a. Go ament s

1. Labor

Labor conditions during 1938 were satisfactory in that there was no shortage 
of men at any time. The average number of employees was decreased from 37 
in 1937 to 30 in 1938 and the working schedule for these was, at best, 
intermittent due to the very irregular loading schedule. A number of the men 
were employed at other properties with the Company during idle days at the 
Pit, several being used for the bulk of the summer on a pipe repair job for 
the Cliffs Power & Light Company. The Mine Captain, himself, spent consider
able time on this project.

N.R.A. regulations, as such, were officially discontinued in July, 1937 but 
have been adhered to ever since with the exception of a few instances when 
overtime work was necessary. Time and a half was paid for all overtime work 
in excess of 40 hours in any one week or 8 hour in any one day.

b. Comparative Statement of Wages & Product

TTT.DgN MTTflS

ANNUAL REPORT
YEAR - 1938

1958 1937 Increase Decrease

Product 85,589 305,418 219,829
Number of shifts and hours 40 - 1-8 Hr. 113 - 1-8 Hr. 73 - 1-8 Hr

Average number of men working 30
20 - 2-8 
37

Hr. 20 - 2-8 Hr 
7

Average daily wage $5.58 $5.84 $0.26
Tons per man per day 41.86 45.50 3.64
Labor Cost per ton (Labor Stmt.) .137 .129 .008
Labor Cost per ton (Cost sheet) .155 .142 .013
Total number of days 4186 6712.5 2526.5

Amount paid for labor as per 
Labor Statement $11,749.09 $39,246.99 $27,497.90

Amount paid for labor as per 
Cost Sheet 13,226.41 43,400.98 30,174.57

The decrease in the average wage shown in the above table is due largely to the 
fact that the amount of work done by the high wage laboring group was consider
ably less in proportion than in 1937. This group, for the most part, consists 
of shovel runners and drill men.

6. SURFACE

Routine repairs were made to equipment and tuildings as necessary.



TTT.nRN MTNK 
ANNUAL REPOBT 
YEAS - 1938

7. OPEN P H
OPERATIONS

a. Stripping

There was a considerable amount of work done under E. & A* No. 786 in 
stripping and washing the East Pit, the West half of the West Pit on the 
upper bench and in the lower bench of the West Pit. At the end of the 
year, all of these operations had been practically completed with the 
following exceptions: The washing of the stripped area in the East Pit, 
the completion of the washing of the stripped area in the upper bench 
of the West Pit, the clearing out of the culvert under the L. S. & I. 
tracks in the lower bench of the West Pit, and the placing of the 
necessary crushed surfacing material on the road and approach to the 
lower bench. The purpose for which E. & A. No. 786 was originally 
authorized and the bulk of the work was discussed at considerable length 
in the Annual Report for 1937. The work done during 1938 was merely a 
continuation of the several items in the E. & A.

In addition to the authorized work, the cost of two other items was 
charged to the E. & A. These are the construction of an approach to the 
West side of the crusher building and the removal of 1,582 cubic yards 
of rock and waste material from the West Pit. In the case of this latter 
charge, it was desirable to defer this cost and spread it over future 
production rather than charge it against the production for the current 
year.

Operations under the above E. & A. were stopped for the winter early in 
January. Work was resumed in April, carried on intermittently throughout 
the remainder of the year, and brought to a close in November.
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The several operations and items are listed below as well as the expenditures 
and quantities completed during the current year and the total to date:

7. OPEN PIT
OPERATIONS (CONT.)

WORK EXPENDITURE EXPENDITURE EXPENDITURE
ORIGINAL ESTIMATE ACCOMPLISHED 1938 1937 TO DATE COST PER UNIT

Lower Bench -  West P i t  
Approach to  Crusher Bldg *

• Completed § 519.03 § 519.03
Moving Power L ine............
S tripp ing  30,000 cu. yds

§1,000 tt - § 638.95 638.95

a t  40^ per yd.....................
220 L ineal fee t C.M.P.

12,000 41,607 2,057.47 4,759.11 6,816.58 §0.164 per cu. yd.

a t  §5.00 in  p la c e ............ 1,100 210 in  place - 1,014.28 1,014.28 §4.83 per f t .
C learing & Grubbing......... 500 Completed 528.43 528.43
Washing................................... 1,000 Nearly Compl. 4,219.65 166.67 4,386.32**
Casting L.S.& I .  T racks.,. 250 Completed 295.68 766.44 1,062.12
Surfacing 3,000 cu. yds 
a t  50^ per yd...................... 1,500 Nothing —.
M iscellaneous M ateria l. . . . 400 - - - -

TOTAL............................ .§ 17,750
Plus 10£...................... 1,775

TOTAL LOWER BENCH........ .§ 19,525 7,091.83 7,873.88 14,965.71

Waste Rock -  West P i t* . . . 0 1582 cu.yds. 315.52 - 315.52 §0.199 per yd.
S tripp ing  3,000 cu. yds. 
on West side of West P i t , 1,500 2700 cu.yds. 350.59 350.59 §0.126 per yd.
S tripp ing  2,000 cu. yds. 
on West side o f East P it . 1,000 2500 cu. yds. 125.23 784.02 909.25 §0.363 per yd.

GRAND TOTAL §22,025 §7.532.58 §9,008.49 §16,541.07

* Not included in original estimate. 
** Includes §867.27 Upper Bench.

Most of the above operations were thoroughly discussed in the report for 1937. 
Further remarks are listed below:

Approach to Crusher Building: This item was not included in the original estimate 
but was necessary since the ore transported from the lower bench will have to be 
dunked into the West side of the crusher so as not to interfere with the trains 
which discharge from the North side. Inasmuch as the bulk of this structure was 
to be built with material obtained from the stripping operations, it was necessary 
to prepare the approach while trucks were available for transporting the material. 
The amount expended under this item consists primarily of testing for bed-rock in 
the vicinity of the crusher building and preparing forms and pouring concrete for 
three small retaining walls which were found necessary. The first of these was
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placed for the purpose of reinforcing the present wall against the heavy loads 
expected and the other two to prevent material from spilling into the crusher 
building. Twenty-two cubic yards of reinforced concrete were placed at a 
cost of $14.73 per yard, including cement, aggregate, reinforcing steel, form 
material and labor. The rest of the expenditure was made in preparing the sub 
grade and rip-rapping the finished fill.

Moving Power Line: This item was completed in 1937 and discussed in the 
Annual Report for that year. A clerical error in copying the original draft 
of the E. & A. was responsible for the omission of the $1,000 item in the 
original cost estimate. Since then all expenditures under this heading have 
been carried in red as an item exceeding the original estimate. This is an 
error since the $1,000 estimated cost is included in the total of $19,525.00 
for the lower bench.

Stripping 30,000 cubic yards; This item has considerably exceeded the original 
estimate as to quantity, since 41,607 yards have been moved to date. However, 
this item shows a considerable undearun as to cost since the expenditure per 
cubic yard has averaged 16.4^ instead of the original estimate of 40ĵ , which 
was based on the average price for work done under contract. The use of 
Company equipment and men has greatly reduced the cost per cubic yard.

Placing Culvert Pipe; This operation wfts practically completed during 1937 and 
discussed in the report for that year. One 10* length remains to be placed as 
soon as conditions permit. A bad storm during the current year partially 
blocked the upstream end of the pipe which will necessitate considerable work 
next year to effect a reopening.

Clearing & Grubbing: This item was completed in 1937 and is discussed in the 
report for that year.

Washing: As originally set up, this item was estimated at the nominal sum of 
$1,000 and was intended to include only the washing of the lower bench. Since 
then the scope has been broadened to include the West side of the West Pit and 
also a small area in the East Pit. To date, the amount expended has greatly 
exceeded the original $1,000 estimate due, for the most part, to the fact that 
large amounts of hard pan and boulders were encountered. At the end of the 
year, this work had been almost completed with the exception of several days 
washing to be done in the West portion of the West Pit on the upper bench and 
a small area to be washed on the North side of the East Pit.

Casting L. S. & I. Tracks: This item was discussed at some length in the 
1937 report and the bulk of the work was done during that year. The relatively 
small amount left at the end of 1937 was completed in 1938.
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Surfacing: This item has been estimated as requiring 3,000 cubic yards of 
crushed ore at an average cost of #0.50 per cubic yard at the mine pocket, 
and can be produced and put in place during slack times at the pit. None 
of this has been tone to date.

Waste Rock Removal - Nest Pit: The expenditure of #315.52 under this heading 
covered the cost of loading and removing 1,582 cubic yards of dike and other 
lean material from the West Pit. The vrork was done during November and the 
cost charged to this E. & A. in order to defer the charge instead of absorbing 
it during November when only 544 tons of ore were produced.

Stripping 3,000 cubic yards from the West Side of the West Pit: This item 
was completed during 1937 with a rented R-D-6 Caterpillar tractor equipped 
with an angle-dozer and was thoroughly discussed in the report for last year.

Stripping 2,000 cubic yards on the West Side of the East Pit: The bulk of 
this work was done in 1937 and discussed in the report for that year. The 
operation consisted of removing the material using a large scraper and a 50
H. P. scraper hoist. A small amount was done early in 1938 completing the 
operation. In November, a stripping demonstration was put on by the Brebner- 
Sinz Machinery Company of Green Bay and Marquette using an R-D-8 Caterpillar 
Diesel tractor equipped with a LaPlant-Choate hydraulic angle-dozer. The work 
was done in the same vicinity on the Ytest side of the East Pit that had 
previously been stripped as clean as possible with the scraper and scraper 
hoist. This machine worked a total of five hours during which 800 cubic yards 
of overburden and lean ore were removed. The bulk of this material thus moved 
was so situated in cracks and crevices that the scraper could not pick it up. 
Without the above mentioned equipment, it would have been necessary to remove 
the material by hydraulic washing, which is very expensive. This demonstration 
showed conclusively the complete fitness of the equipment for stripping under 
the most difficult conditions. The one remaining operation necessary to 
prepare the East Pit for a primary blast next year is the washing of the above 
mentioned stripped area.

b. Development

There was no development of new ore at this property during 1938, since the ore 
uncovered had already been outlined by test drilling and the ore in the lower 
bench in the West Pit has been carried as developed ore for a number of years.

f. Drilling, Blasting & Explosives

I. Drilling

Primary blast hole drilling totaled 5,730 feet during the year as compared with 
9,055 during 1937, a decrease of 3,325 feet. No holes were lost during the 
current year as compared with 80’ in 1937 and 446* in 1936. The effective

7. OPEN P3T
OPERATIONS (CONT.)



Drilling, Blasting & Explosives (Cont.)

1. Drilling (Cont.)

drilling in 1938 was, therefore, 5,730 feet as compared with a net of 8,975 
in 1937, a decrease of 3,245* or 36.2$. The bulk of the above drilling was 
done with the new 29-/T 9** drills, both of which were used throughout the 
year, the 6** machines being used merely to complete the drilling of the 
sinking cut to the lower bench of the West Pit. 2,000 feet were drilled by 
the 6" machines to complete this operation.

A complete discussion of the relative merits of the two size machines can be 
found in the report for 1937 with little more to be added in regard to the 
current years drilling. The new machines are faster, more powerful and much 
less likely to become stuck than the smaller type as witnessed by the fact 
that 1938 is the first year during which no holes were lost through the 
sticking of bits.

No churn drilling was done in the West portion of the West Pit since the 
loading schedule was not heavy enough to permit cleaning up of the broken 
ore in that vicinity, and the next blast was completely drilled during 1937. 
901 feet were drilled in the East portion of the West Pit for a small blast 
which was shot in July of this year. The remainder of the 9" churn drilling 
consisted of 2929 feet in the East Pit in preparation for the next blast 
which will be the largest ever put off in the East side of this property. 
This row of holes runs from the extreme South edge of the Pit along the East 
and North sides to the extreme West end.

A new item has been added to the record of drilling costs this year which in 
former years has been included under the general heading of Depreciation of 
Plant and Equipment. This item, Depreciation of Drilling Equipment, is 
now included in the cost record for the 9” holes and amounts to $0,465 per 
foot in the West Pit and $0,431 per foot in the East, no charge being made 
for depreciation on the 6n holes.

In comparing the average costs for the 6 and 9" holes and in comparing 1938 
costs with 1937, the figures used are before the above depreciation charge 
is added. The combined cost of the net footage drilled was $1.93 per foot as 
compared with $1.88 in 1937. This is due almost entirely to charges for 
maintenance and new parts which were spread over a relatively small footage 

for the year.
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1. Drilling (Cont,)

Cost of Operating 9" Churn Drills in West Pit, 1938
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Total Footage of holes drilled - - - 901
Total Footage of holes l o s t ------  0
Net Available Footage - ---- 901

Cost
Operating Labor Supplies Total Per Foot

Drilling at Mine # 546.12 $ 64.78 # 610.90 .678
Sharpening Bits 221.60 77.68 299.28 •332
Pipe &. Fittings 7.50 112.20 119.70 .133
Rope 9.95 9.95 .010
Drilling Tools 0
Electric Power 101.10 101.10 .112
Truck and Tractor 176.74 76.84 253.58 .281
Total Operating.... # 951.96 # 442.55 " # 1,394.51 1.546

Ifeintenance

Drill Sharpener Equipment # 48.90 # 57.15 # 106.05 .117
Drill Maintenance 15.66 15.66 .017
Total Maintenance # 64.56 # 57.15 # 121.71 .134

Total Maintenance
& Operating...... #1,016.52 # 499.70 #1,516.22 1.68

Depreciation of Churn Drill Equipment. •  • 417.00 .465

Total Maintenance, Operating 
and Depreciation...... #1,933.22 2.145
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Cost of Operating 6" Churn Drills in West Pit, 1938

Total Footage of holes drilled ---- 2,009
Total Footagje of holes lost - - - - 9
Net Available Footage - - - - - - 2,000

Cost
Operating Labor Supplies Total Per Foot

Drilling at Mine #1,869.16 $ 102.38 $ 1,971.54 .985
Sharpening Bits 174.82 62.83 237.65 .118
Pipe it Fittings 97.29 375.91 473.20 .236
Rope 14.80 14.80 .007
Drilling Tools 0
Electric Power 226.06 226.08 .113
Truck and Tractor 128.09 66.98 195.07 .097
Building Roads 195.00 195.00 .097
Total Operating.. .. $2,464.36 $ 848.98 #3,133.34 1.653

Maintenance

Drill Sharpener Equipment 33.50 33.50 .016
Drill Maintenance 163.19 69.81 233.00 .121
Total Maintenance... 196.69 69.81 266.50 .137

Total Maintenance and
Operating...... # 918.79 #3,579.84 1.79

Cost of Operating 9* Chum Drills in East Pit. 1938

Total Footage of holes drilled ---- 2,829
Total Footage of holes lost - - - - 0

Net Available Footage - - - - - - 2,829
Cost

Operat ing Labor Supplies Total Per Foot
Drilling at Mine #2,209.52 $ 210.05 #2,419.57 .855
Sharpening Bits 735.17 251.91 987.08 .348
Pipe it Fittings 59.63 298.16 357.79 .130
Rope 127.50 127.50 .045
Drilling Tools 15.00 194.10 209.10 .072
Electric Power 472.48 472.48 .167
Truck it Tractor 673.41 223.44 896.85 .318

Total Operating. ... #3,692.73 #1,777.64 #5,470.37 1.935
Maintenance
Drill Maintenance 199.90 176.39 376.29 .133
Drill Sharpener Equipment 86.07 41.28 127.35 .045

Total Maintenance... # 285.97 $ 217.67 # 503.64 .178
Total Maintenance
and Operating #3,978.70 ~ #1,995.31 #5,974.01 2,113

Depreciation on Churn Drill Equipment.... 1,225.43 .431
Total Maintenance, Operating it Depreciation......... #7,199.44 2.544
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Combined Cost of Operating Churn Drills, 1938

Total Net Cost
Footage Total Cost Per Foot

West Pit, 6" holes 2,000 $ 3,579.84 1.790
West Pit, 9“ holes 901 1,516.22 1.680
East Pit, 9" holes 2,829 5,974.01 2.113

Total 5,730 $11,070.07 1.932
Depreciation of churn

drill Equipment.... 1,642.43 .286
Total 5,730 $12,712.50 2.218

In comparing the costs of drilling with the two size machines in the West Pit
where the type of material drilled was more or leas uniform, the 9" drills 
show $1.68 per foot before depreciation of equipment as compared with $1.79 
per foot for the 6" machines. In the East Pit, where the material is much 
harder to drill, the average cost for 9" holes was $2.11.

The following tables show a comparison between the drilling speeds of the 
different size machines in the two pits and the average footage drilled per bit:

Drilling Speeds, Year 1938

Drill Shifts Footage Average Footage
Location No. Worked Drilled Per 8 Hour Shift.

West Pit (6") 5 77 952 12.36
West Pit (6") 6 77 1,048 13.60
Total West Pit 6W Holes 154 2,000 12.98

West Pit (9«) 8 42 901 21.45
Total West Pit 9" Holes 42 901 21.45

East Pit (9**) 7 103 1,887 18.32
East Pit (9") 8 57-s- 942 16.38
Total East Pit 9" Holes 160i 2,829 17.62

Footage
West Pit Bits Used Footage Obtained Per Bit

6" 213 2,000 9.38

9" 165 901 5.47

East Pit
9" 630 2,829 4.49
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The first of the above tables shows the superior speed of the 9" machines 
even when comparing the East Pit where drilling is much harder than in the 
West. As re^Lrds the table showing the number of feet obtained per bit, 
the large amount shown by the 6" drills is due to the fact that the drilling 
was done in an area where the surface is badly weathered and where very 
short holes were necessary. In a situation such as this, bit wear is con
siderably lowered due to the large amount drilled in the weathered material.

2. Blasting

The single primary blast of the year was shot in the East portion of the West 
Pit in July, the reserves of broken ore in the other two loading areas being 
sufficient for current needs. This blast, which broke an estimated 45,000 
tons, consisted of fifteen 9" holes loaded with varying amounts of 90 and 75# 
Gelatine Powder and Gelamite No. 2. This loading was somewhat of a departure 
from our former practice in that previous 9" shots were loaded with 80# 
Gelatine and Gelamite No. 2 only. As far as can be determined, the results 
obtained were very good, a minimum of large chunks having been encountered 
to date. No primary blasts were necessary in the West portion of the West Pit 
since the amount of accumulated overrun in that vicinity has not yet been 
cleaned up. Primary drilling for the next shot was completed in 1937.

At the end of the year, the East Pit drilling had practically been completed 
in readiness for a large shot during the coming season. Following is a 
tabulation of blast results, of the shot in the East half of the West Pit:

Blast No. of Lbs. of Estimated Tons of Ore per
No. Date Holes. Footage Powder Tonnage Pound of Powder

1 7-8-38 15 (9") 968 16,450 45,000 2.75

In comparing the above it will be noted that the powder factor is somewhat 
smaller than the previous practice. This was done in an attempt to secure 
better fragmentation and excellent results were obtained.

Secondary drilling and blasting, carried on throughout the loading season, 
caused the usual amount of expense and trouble. The amount of such work done 
during the operating shifts was practically the same and consisted largely 
of reducing large chunks to the proper size for loading. Jackhammers equipped 
with waterheads were used for this work, in some cases assisted by the tripod 
drills also used with water.

In addition to the routine secondary drilling and blasting discussed above, 
there was a large amount of this work carried on throughout the year along the 
North toe of the East Pit. For some years past, advance in this Pit was in 
an Easterly direction with no holes being put down on the North 3ide.

TTLDEN MINE
ANNUAL REPORT
YEAR - 1938

7. OPEN PIP
OPERATIONS (CONT.)
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Subsequent weathering caused the material along the North face to slough off 
and accumulate along the toe. After loading was finished in 1937, a consider
able amount of this material was cast away in order to permit secondary work 
along the toe. This work was continued intermittently throughout 1938 with 
considerable success due largely to the tripod drills which were first intro
duced in 1937, with a small amount remaining to be finished early in 1939 in 
advance of the large blast which will be necessary.

TTT.rKM ftfTTJK
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STATEMENT OF COST OF EXPLOSIVES USED FOR YEAR ENDING 
DECEMBER 31, 1958

Primary Blasting

Kind Qp.ant ity
Gelamite No. 2 ...............  10,000 lbs.
75$ L.F. Gelatine.............  3,450 •
90$ L.F. Gelatine.............  5,000 "

Total Powder.......  16,450 lbs.

Price 
$ 12.25 
14.00 
17.50 

$ 13.57

Amount 
$ 1,225.00

483.00
525.00 

$ 2,233.00

Blasting Supplies Quant ity
ĵ 2 Wire Countered C.B. Fuse..... 1,016 ft.
Plain C. Bickford Fuse.........  501 "

Total Blasting Supplies...

Total All Explosives...

Total Ore Blasted in 1938........... ......
Pounds of Powder per ton of ore............
Cost per ton for Powder....................
Cost per Ton for Fuse, Caps, etc...........
Cost per Ton for all Explosives............
Average Price per Pound for Powder.........

Secondary Blasting

Kind Quantity
60$4> Gelatine....................  2,000 lbs.
80$ Gelatine....................  1.950 " __

Total Powder..............  3,950 lbs.

Blasting Supplies
7" Fuse Lighters........   500
Fuse Clips......................  100
Clover Fuse...................... 12,000
§6 Blasting Caps................. 3,000
Plain Cordeau Bickford Fuse......  497 ft.
#Z Wire Countered C.B. Fuse......  507

Total Blasting Supplies
Total Powder.........

Total Cost......

Price Amount
$ 65.00 M $ 66.04
42.00 M________ 21.04

$ 87.08

$2,320.08

45,000 tons 
.365 
.0496 
.0019 
.0515 
.1357

Price
$13.00
15.00
$13.98”

6.76 M 
2.50 C 
5.18 M 

12.53 M
42.00 M
65.00 M

Amount 
$ 260.00 

292.50 
1 552.50

3.38
2.50

62.25
37.60
20.87
32.96

$159.56
552.50

$712.06
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Secondary Blasting (Continued)

85,589 tons. 
.046 
.007 
.001 
.008 
.1398

TTT.mN MINS
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Product.............................
Pounds of Powder per Ton of Ore......
Cost per Ton for Powder.............
Cost per Ton for Fuse, Caps, etc.....
Cost per Ton all Explosives (Secondary) 
Average Price per Pound for Powder....

The increase in the cost of secondary blasting per ton of product, from .004 
in 1937 to .008 in 1938 is due to the large amount of work done along the North 
toe of the East Pit and discussed previously in this report.

COMBINED TOTAL BLASTING COST

Total...........................
Ore shipped in 1938..................
Estimated Ore on Hand December 31, 1938.

Kind Quantity Price Amount
Gelamite # 2 ..................___  10,000 lbs. $12.25 $ 1,225.00
60$ L.F. Gelatine............. .... 2,000 n 13.00 260.00
75$ L.F. Gelatine.............___  3,450 it 14.00 483.00
80$ L.F. Gelatine.................. 1,950 tt 15.00 292.50
90$ L.F. Gelatine.................. 3,000 it 17.50 525.00

Total Powder.............

ooowe••e lbs. $13.65 $ 2,785.50

Blasting Supplies
#2 Wire Countered C.B. Fuse....___  1,523 65.00 M 99.00

Plain Cordesu Bickford Fuse... ..... 998 42.00 M 41.91

Hot Wire Lighters 7".......... ..... 500 6.76 M 3.38

Fuse Clips................... .. . .. 100 2.50 C 2.50

Clover Fuse.............. ......... 12,000 5.18 M 62.25

g=6 Blast ing Caps.......... ...  3.000 12.53 M 37.60

Total Blasting Supplies.... $ 246.64

Total All Explosives.., $3,032.14

WEST PIP Tons

Broken Ore remaining Year 1937.. 0
45,000

Total................... 45,000

Ore Shipped in 1938........ 66,815 tons » • • • 21,815 shipped

Estimated Ore on hand, December 31, 1938.... 0 from Overrun

EAST PIP Tons

Broken Ore remaining Year 1937.. 51,128
0

51,128
18,774
32,354
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SUMMIT PIT Tons
Broken Ore Remaining Year 1937................. 7,032
Blasted 1938.........................   0

Total....................................  7,032
Ore Shipped in 1938...........................   0
Estimated Ore on Band, December 31, 1938 ......... 7,032

As discussed in an earlier portion of this report, actual broken ore reserves 
considerably exceed the above figures.

3. Statement of Cost of Drilling end Blasting 45,000 Tons of Ore-West Pit

Net Feet of 9* Holes Drilled - 968* Lost -■ 0.

Drilling Cost Cost Cost
Operat ing Labor Supplies Total Per Ft. Per Ton
Drilling at Mine $ 546.12 $ 64.78 $ 610.90 .678
Sharpening Bits 221.60 77.68 299.28 .332
Pipe & Fittings 7.50 112.20 119.70 .133
Rope 9.95 9.95 .010
Electric Power 101.10 101.10 .112
Truck & Tractor 176.74 76.84 253.58 .281
Total Operating $ 951.96 $ 442.55 $1,394.51 1.546

Maintenance
Drill Sharpening Equipt. 48.90 57.15 106.05 .117
Drill Maintenance 15.66 15.66 .017

Total Maintenance $ 64.56 57.15 121.71 .134

Total Operating
and Maintenance.... $1,016.52 $ 499.70 $1,516.22 1.68

Cost of 67« drilled in 1937 (67 x 1.892) 
Grand Total Operating & Maintenance.....

126.76

Depreciation on Churn Drill Equipment ....
Total Operating, Maintenance & Depreciation

.0365§1,642.98 1.69

417.00 » .46
“|2 ,059.98 2.15 .0457

P rim ary  Blasting Costs Labor Supplies
Labor Loading Holes 78.17 78.17
Explosives $2,320.08 2,320.08
Other Supplies ___________ 5.25  5.25
Total Blasting Costs...# 78.17 $2,325.33$  2,403.42

Grand Total, Operating,
Maintenance, Depreciation_______ _____________ ___
and Primary Blasting..#1,094.69 $2,825.03 $ 4,463.48

.0534

.0991

’'This item consists of the pro-rated proportion of the depreciation 
item chargeable to the footage actually blasted.



g. Loading Operations

Loading operations at this property were begun on June 8th, two months later 
than the previous year, and continued intermittently on a single shift basis 
up to the morning of November 1st on which the final shipment was completed. 
Production for the year was 85,589 tons which was handled in 40 operating 
shifts of 8 hours.

TTLDEN MINE
ANNUAL REPOHT
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7. OPEN PIT
OPERATIONS (CONE.)

No. 31 shovel worked throughout the year in the East Pit with Nos. 29 and 46 
in the West Pit. The presence of No. 46 shovel, which was purchased in 1936, 
not only tends to increase the daily output of the mine but has made possible 
the proper grading of material from the three loading faces. Without this 
third shovel, handling the high sulphur material in the West Pit and the lean 
spots in both pits would be almost impossible.

In general, loading conditions were very good as regards fragmentation, with 
the exception of some very large chunks which were encountered in the West 
part of the West Pit. These were produced by the first 9" shot in that 
vicinity and it is hoped that improvements in our blasting practice will de
crease the amount of oversize in the future.

During the year it was necessary to load rather heavily from the rich area 
in the East portion of the West Pit in order to maintain the analysis of the 
output as a whole. The West portion of the West Pit now contains a large 
amount of broken dike which was encountered off and on during the year while 
in the East Pit very lean material was loaded for some time. This lean 
material came from the accumulation that was removed from the North toe and 
was the cause of considerable difficulty until the main pile had been reached 
by the shovel. As was mentioned previously, No. 31 shovel broke down toward 
the latter part of the year and was out of commission for the remainder of 
the season, which made it necessary to complete loading using the two shovels 
in the West Pit.

In addition to the 1,582 cubic yards of rock and lean material that were 
removed in November and charged to the stripping account, the following 
quantities were loaded out during the operating season and charged to current 
waste pile expense:

Cost Per
Ifonth Cost Quantity Cu. Yd.

JUly |142.29 693
August 68.60 362
September 57.76___________425_________ _____
TOTAL.... $268.65 1,480 $0,181

The above is considerably more than was expended during the previous year, due 
largely to the fact that the amount of dike and lean material in the West portion 
of the West Pit is steadily increasing. Expenditures for this item will tend to 
increase as time goes on in order to keep up the grade of the product.
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A very unusual type of loading was carried on for a few days during June 
and July when the Pit was not operating on regular production. This consist
ed of hand-picking and loading a special order of high density stone for 
Merritt-Chapman & Scott Company, contractors of New York City. This special 
high density stone which was to be used for crib-filling on a Federal break
water Job at Marquette, was obtained from the piles of broken ore in the East 
Pit and the West portion of the West Pit. The specifications called for 
material between 5 and 250 pounds, with the smallest dimension of any one 
piece not less than one-third the largest dimension. The massive blocky 
material found in the above mentioned areas was suitable for their needs 
but necessitated hand picking to insure its being within the specifications. 
The stone was hand-picked from the piles and loaded into one-ton steel boxes 
which were then skidded by the tractor to the shovel which hoisted them into 
gondola cars. The price quoted the contractors was $1.40 a ton F.O.B. the 
mine, which was based on a cost estimate plus a reasonable profit. As will 
be seen in the following table, the actual cost was well within the estimate:

Labor Supplies Total Tonnage Cost per ton

EILEEN MINE
ANHJAL HSPOHT
YEAR - 1938

June----------- $ 211.78 $ 45.09 $ 256.87 367 # .70
jUly------------ 358.79 69.44 428.23______ 689_______  .622

T o t a l ---- $ 570.57 $114.53 $ 685.10 1,056 $ .649

The order called for a total of 1,400 tons, the remainder of which will be 
loaded and shipped next year.

As was mentioned in the report for 1937, it will soon be necessary to decide 
upon suitable haulage equipment to transport the ore from the lower bench to 
the crusher building. Due to the steep grades involved and the relatively 
short haul, the use of our present locomotives is entirely out of the question. 
Considerable time has been spent studying this problem and the conclusion 
reached is that individual motorized haulage units will be the most suitable, 
probably Diesel operated crawler tractors and wagons.
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1938 1937 Increase Decrease
Production 85,589 305,418 219,829
Average Daily Product 2,140 1,996 144
Tons per man per day 41.86 45.50 3.64
Humber of days operating 40 153 113
Number of shifts & hours 40-1-8 hr. 113-1-8 hr.

20-2-8 hr. 113

Cost
Pit Operating Accounts .290 .322 .032
Pit General Accounts .062 .047 .015
Cost at Mine .352 .369 e .017
Idle & Winter Expense .357 .083 .274
Total Cost at Mine .709 .452 .257

Depreciation 
Plant & Equipment .063 .043 .020
Taxes .082 .024 .058
Stripping .011 .011 0
Grand Total Cost at Mine .865 .530 .335

Expense Beyond Mine 
Freight - Rail .640 .640 0
Lake Freight .850 .850 0
Cargo Insurance & Analysis .010 .010 0
Shrinkage .015 .013 .002

TOTAL COSE LOWER LAKES 2.380 2.043

'll. Detailed Coat Comparison

1. Days and Shifts

In 1938, this property operated a total of 40 shifts compared with 153 in 
1937, a decrease of 113 shifts.

2. Production

Production in 1938 was 85,589 tons, a decrease of 219,829 under 1937 when 
305,418 tons were shipped. The average daily product was increased from 1,996 
tons per shift in 1937 to 2,140 tons, an increase of 144 per shift. This 
increase was due largely to the fact that repairs to our loading and haulage 
equipment could be made between cargoes when the pit was not operating.

3. Cost of Production

In 1938, the total cost per ton in cars at the mine, before depreciation and 
taxes, was $0,709 as compared with $0,452 in 1937. This increase of $0,257 was
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3. Cost of Production (Cont.)

8. COST OF
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due entirely to the difference in the winter and idle expense charge for the 
current year. The charge for winter and idle expense as listed above is 
$0,357 as compared with $0,083 in the previous year, a difference of $0,274, 
which more than accounts for the increase in total cost of $0,257. In other 
words, the cost at the mine before the charge for winter and idle expense 
shows a decrease of $0,017 for the current year. The reason for this large 
increase is discussed subsequently under winter and Idle Expense.

4.Open Pit Costs

1938 1937 Increase Decrease

Shifts and Hours 40 - 1-8 Hr. 113 - 1-8 Hr. 73-1-8 hr.
20 - 2-8 Hr. 20-2-8 hr.

Production Tons 85,589 305,418 219,829
Average Daily Product 2,140 1,996 144
Number of Days Worked 40 153 113

P H  OPERATIONS 1938 1937 Increase Decrease
Per Per Per Per

Direct Ore Amount Ton Amount Ton Amount Ton Amount Ton
1. Drilling &

Blasting........ $ 9,358.40 .110 $ 38,659.85 .127 $29,301.45 .017
2. Power Shovels

Operating....... 2,948.17 .034 10,912.99 .036 7,964.82 .002
3. Power Shovels

Maintenance...... 1,039.86 .012 5,020.33 .017 3,980.77 .005
4. Locos. & Cars

Operating....... 2,772.68 .002 11,108,38 .036 8,335.70 .004
5. Locos. & Cars

Maintenance..... 452.67 .005 986.61 .003 .002 533.94

6. Track Expense..... 1,068.21 .013 4,706.52 .015 3,638.31 .002

TOTAL DIRECT ORE $17,639.99 .206 $71,394.68 .234 $53,754.69 .028

General Pit Expense
8. Water Supply...... $ 85.99 .001 861.48 .003 775.49 .002

10. Crushing &
Screening....... 3,278.67 .038 19,676.41 .065 16,397.74 .027

11. General Open Pit
Expense......... 2,778.58 .033 5,076.48 .016 .017 2,297.90

12. Open Pit. Supts... 807.49 .009 1,326.68 .004 .005 519.19

14. Waste Pile Expense 268.65 .003 30.04 .000 $ 238.61 .003

15. Exploration
Drilling. 3.65 .000 47.73 .000 44.18

Total General Expense $7,223.03 .034 $27,018.82 .088 $19,795.79 .004

TOTAL P H  OPERATION $24,803.02 .290 $98,413.50 . 322 $73,550.48 032
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4. Open Pit Costs (Continued)

1938 1937 Increase Decrease

GENERAL MINE EXPENSE
Per Per Per Per

Amount Ton Amount Ton Amount Ton Amount Ton

16. Mining Engineering
17. Mechanical and

# 628.26 • 00T # 1,343.27 .004 .003 # 715.01 •

Electrical Engineering 172.36 .002 478.72 .002 306.36 .000
18. Analysis & Grading 498.35 .006 2,700.67 .009 2,202.32 .003
19. Safety Department 131.51 .002 241.34 .001 .001 109.83
20. Local A Gen. Welfare 171.00 .002 471.00 .002 300.00
21. Special Expense 222.94 .003 573.42 .002 .001 350.48
22. Ishpeming Office 460.00 .005 1,576.00 .005 1,116.00
23. Mine Office 1,287.00 .015 2,227.03 .007 .008 940.03
24. Insurance 214.83 .003 517.54 .002 .001 302.71
25. Personal Injury 462.76 .005 1,539.77 .005 1,177.01
26. Social Security Taxes 585.74 .007 1,603.47 .005 .002 1,017.73
27. Employees Vacation Pay 418.27 .005 1.004.38 .003 .002 586.11
TOTAL GENERAL MTNK EXPENSE 5}253•02 .062 14,376.61 .047 .015 9,123.59
IDLE & WINTER EXPENSE 30,537.71 .357 25,332.66 .083 #5.205.05 . 274

COST CST PRODUCTION... 60,653.75 .709 138,122.77 .452 .257#77,469.02

28. Depm. Plant & Equipt. 5,394.65 .063 13,048.56 .043 .020 7,653.91
29. Amortization Stripping 950.13 .011 3,390.15 .011 2,440.02
30. Taxes 7.050.74 .082 7.184.41 .024 .058 133.67

COST AT MINE 74,049.27 .865 161,745.89 .530 .335 #87,696.62

31. Inventory Adjustment 178.14 178.14

TOTAL COST AT MINE #74,049.27 .865 #161,924.03 .530 .335 #87,874.76

No explanation of cost change is made for the above items unless the increase or 
decrease is large enough to be significant.

1. Drilling &. Blasting

The decrease of .017 per ton is due to two factors, the first of which is that 
21,815 tons of ore were shipped from the accumulated overrun in the West Pit 
without drilling and blasting charges. The second is that out of the 85,589 
tons loaded and shipped, only 45,000 were blasted during the current year.

10. Crushing & Screening

The decrease of .027 per ton in this item is due to the fact that during the 
previous year, several abnormal expenditures were absorbed in the cost of pro
duction. These include the installation of a ventilating fan and dust filter, 
one new set of 42" concaves and two new sets of 10" concaves.
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4. Open Pit Costs (Cont.)

11. General Open Pit Expense

This increase of ,017 is due to the decrease in production.

14. Waste Pile Expense

This increase is due to a large amount of rock and lean material encountered 
in the West Pit.

Idle and Winter Expense

The amount expended during 1938 under this item includes all the miscellaneous 
repair work that was done after the first of the year. The bulk of this was 
actually made necessary by work done during 1937 during which the comparatively 
large tonnage of 305,418 was loaded and shipped. The tonnage for that year, 
however, carried only that portion of the idle and winter expense that was 
completed up to December 31st, 1937. A tremendous amount of work remained to 
be done and was completed to the shipping season in 1938. This fact, together 
with the abnormally low tonnage produced in 1938, accounts for the large increase 
in cost per ton.

8 . coar- o f

OPERATING (COHT«)

Idle Expense

January - 
February
March---
April - - ■ 
May - - - - 
November • 
December • 

Total

Labor

$ S,495.97 
2,770.49 
3,030.73 
2,298.90 
1,652.38 
1,535.35 
1,431.60 

$15,315.42

Supplies

$ 2,835.79 
3,364.83 
2,563.51
3.191.70
1.083.70 
1,282.40
900.56

$15,222.29

Total

$ 5,331.76 
6,135.32 
5,594.24 
5,490.60 
2,736.08 
2,917.75 
2,331,96 

$30,537.71

28. Depreciation of Plant & Equipment

This increase of $.020 is due to a change in the depreciation rate.

30. Taxes

The ancunt actually expended under this item was lower in 1938 than in 1937 
but the tremendous decrease in tonnage shipped caused the increase of .058 in 
cost per ton.
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9. EXPLORATIONS 
AND SUTURE 
EXPLORATIONS

There was no exploration work done at this property daring 1938 and none is 
definitely contemplated for the coming year with the exception of the 
possibility of exploring the territory lying West of the diorite mass on the 
west side of the West Pit.

10. TAXES

Tilden Township 
Tilden Mine

1938
Valaat ion Taxes

1957
Valuation Taxes

Ng of Sec. 26 , 47-27........ $270,000
Personal, Supplies & Equipment 50,000

Total..................$320,000
Collection Pees............. ........
Total Tilden................

$5,890.16
1,090.77

$6,980.93
69.31

$7,050.74

$270,000 $6,001.83
50,000 1,111.45

$320,000 $7,113.28
__________ 71.13

$7,184.41

11. PERSONAL INJURY

There were no lost time accidents at the Tilden Mine during 1938.

12. NEW CONSTRUCTION 
AND PROPOSED 

NEW CONSTRUCTION

As discussed under the heading of Stripping operations, the new road from the 
lower bench of the West Pit to the crusher building was practically completed 
with the exception of surfacing. A connection between the new road and the 
crusher building was made by the construction of an earth fill approach which 
is kept in place by three small retaining walls along the West side of the 
building. One of these walls took the place of the original wing wall which 
had come loose and had to be removed. The south slope of the new approach 
was carefully rip-rapped with flat pieces of ore and stone to prevent washing.

A new concrete foundation was placed under the air receiver.

Two small sheds were constructed during the year, one to protect the auxiliary 
pump and the second to be used for miscellaneous storage.

The only new construction contemplated for 1939 is the possible erection of a 
suitable storage building and repair shop in the event that new haulage equip
ment is purchased for the lower bench.
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YEAR -  1938

13 . EQUIPMENT 
AND PROPOSED 
NEW BgJIPMENr

a. Shovels and Crushers

The three electric shovels operated throughout the year without any serious 
breakdowns with the exception of the disabling of No. 31 shovel in the East 
Pit. This was discussed at some length under the heading of Loading Operations. 
The amount of work done during the year by these shovels was relatively small 
with the result that extensive repairs were not necessary at the end of the 
year.

Only routine repairs and replacements were necessary in the crushing plant 
due to the low tonnage handled.

One new piece of equipment was purchased for the crusher building. This is a 
device which is designed to supply clean filtered air for the men working in 
and around the crusher building while it is in operation. This piece of 
apparatus, which was installed at a cost of $470.00, was charged to the 
Equipment Account A5b.

The ventilating fan and dust filter, installed during 1937, continued to work 
satisfactorily throughout the year in so far as concerns removing large 
accumulations of dust from the building. This equipment was installed 
merely for the purpose of removing and concentrating the dust and does not 
have the ability to supply proper dust-free air to the men working in and 
around the crusher. For this reason the above mentioned new equipment was 
purchased and installed.

b. Drills and Equipment

The new 29-T 9W churn drills, the first of which was purchased in 1936 and 
the second in 1937, continued to work very satisfactorily. The accessory 
equipment,which includes an oil burning bit furnace, hardening furnace, 
quenching tank, electric blowers, etc. all gave complete satisfaction. The 
bulk of this accessory equipment was purchased in an effort to obtain 
fflflTiTrrmi efficiency from the large size drills, and has subsequently proved 
very satisfactory.

1 4 . MAINTENANCE
AND REPAIRS

The usual program of winter repairs was started immediately on November 1st 
when loading operations were completed and at the end of the year very 
little remained unfinished.

No. 3 locomotive was shipped to the General Shops for overhauling and the 
others were repaired at the property. At the end of the year the work on 
the electric shovels and the crushing plant had been almost completed.

As was mentioned in tte discussion of the detailed cost comparison, the 1938 
season had to bear a large proportion of the repair expense on equipment 
which was actually used more in 1937 than in 1938.



15. POWER

Electric power during 1938 was entirely satisfactory due to the effect of the 
new mine sub-station and transformers. Practically all of our previous delays 
and power failures have been eliminated by the installation of this new 
equipment which transmits power directly to the mine at 33,000 volts instead 
of 2300 volts via long feeder lines which were too small for the demands of 
peak loads. A slight increase was made in the charge per kilowatt hour during 
the current year.

16. WATER SUPPLY

The water supply at the mine was unusually abundant throughout the summer 
permitting hydraulic washing at any time. This is rather unusual since during 
a normal summer it is necessary to take advantage of seasonal water run-offs 
and heavy rains which supplied enough water for hydraulic work.

Secondary drilling with both jackhammers and tripod machines was done with 
the use of water, pressure on which was obtained by pumping it to storage 
tanks stationed back of the face of the pit in order to secure static pressure. 
A small concrete tank was constructed to concentrate the flow of a spring at 
the mouth of the East Pit. This water was used for both secondary and 
primary drilling.

18. NATIONALITY 
OF

employees

TILBKN MINE
ANNUAL REPORT
YEAR - 1958

American
Born

Foreign
Born Total

■R-noO 1 a h ....................... ................  9 4 13
riwfkft 1 ah . . . . . . . . . . . . . . . . . ................  8 8
TM rm 1 ah . . . . . . . . . . . . . . . . . ................  7 5 12
Wft'niAfrian ................................ ................  1 1

................  5 — 5

................  1 - 1

Total........ ................  31 9 40
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For purposes of record, we are including the following remarks on the work done 
on winter and idle repairs for the month of December, 1938:

A small crew of men were engaged in miscellaneous repairs to the crusher build
ings, the locomotives and the electric shovels. The record of miscellaneous 
repair work is listed below:

The eccentrics in both 10" gyratories were inspected and adjusted. The concaves 
in both the 10" gyratories were removed and new ones installed. The work of 
building up the frame of the 42w gyratory was completed.

The dippers on the three electric shovels were rivetted and built up with the 
electric welder.

Two new rack pinions were installed on No. 31 shovel and all loose rivets on the 
boom were cut out and replaced. Five new caterpillar pads were installed on 
No. 29 shovel. The work of installing a new shipper shaft bearing was started 
on No. 46. A new tail stock feed screw was installed on the bit dressing 
machine and the broken one was welded for a spare.

The tractor was sent to the General Shops for overhauling. The governor and 
timing gears were repaired and new bushings were installed in the tracks.

FJH:DWC
1-25-39
-5-
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1. GENERAL:

The Athens Mine operated on a schedule of four days per week for each 
employee fraa January 1st to April 18th, then on a three day per week
schedule until June 1st when the working time was reduced to two days per
week. The two days per week schedule was in effect for fire months or
until Novanber 1st, when the working time was increased to three days per
week and continued on this schedule for the balance of the year. A staggered 
working schedule has been in effect all the year under which the mine 
operated one more day per week than the men worked. It was adopted at first 
to eliminate the midnight shift and continued on the reduced working time 
to increase the number of days the mine operated per week. There were only 
a few men laid off at the Athens Mine when the mine went on the two day per 
week schedule June 1st, whereas the other C.C.I. Co. mines laid off one full 
shift of men. The heavy pressure and severe crushing on the 6th level made 
it advisable to operate the mine as many days as possible per week to speed 
up mining under the hanging above the areas that were under the heavy 
pressure.

The reduced operating schedule in effect during most of the year delayed 
mining designed to relieve the heavy pressure. The product was reduced due 
to crushing of raises as output from the crushed raise ceased until repairs 
were completed. Certain sections of the 6th level drifts, as also several 
raises, have been completely retimbered three times or more during the year* 
In some areas new, sound, green legs and caps over 20" in diameter have 
crushed within ten days. Repair crews have worked continuously in these 
areas and by the time the wsrk was completed it was necessary to start 
replacing the crushed timber in the same area again. The unusual pressure 
is caused by concentration of weight on unmined areas due to removal of 
pressure on surrounding mined areas. In one area the pitch of the hanging 
wall Jasper has increased and is much above the general average. Mining of 
successive sub levels in this area advances slowly under the new hanging 
and thus the area continues under the unusual pressure for seme time. The 
only remedy is to mine out one or two sub levels under the hanging but this 
has proven difficult due to crushing of raises in the area. Progress has, 
however, been made under the severe handicaps and a definite decrease of 
pressure an the 6th level is expected seme time in 1939.

Shipments from pocket and stockpile were only 98,508 tons in 1938, the 
smallest since 1932, There have been only five years in the twenty-one 
years since the mine started shipments in 1918 that shipments have been less 
than 100,000 tons, these years being 1918, 1919, 1921, 1932 and 1938. 
Production was 268,050 tons, which has only been exceeded in 1929, 1930,
1936 and 1937.

2. PRODUCTION, 
giUMENTS &
INVENTORIES:

a .  P ro d u c tio n  by G rades:

ATHENS MIME
ANNUAL REPORT
YEAR 1938

Athens Ore 
Mitchell Lease Ore 

Total Ore 
Rock
Total Hoist

1958
165,949
102.101
268,050
8.760

276,810

Decrease
87,185
87,863
175,048
11,124
186,172
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2 . PRODUCTION,
SEIBENTS &
INVENTORIES:

b. Shipments:

ATHENS MINE
ANNUAL REPORT
YEAR 1956

Pocket Stockpile Total Total
Grade of Ore Tons Tons Tons Last Year

Athens Ore 40,239 33,935 74,174 296,868
Mitchell Lease 24.334 24.334 179,171
Total 64,573 33,935 98,508 476,039

Total Last Year 225,770 250,268 476.038
Decrease 161,197 216,333 377,531

Shipments decreased 79.3# in 1938 and were 169,542 tons less than
the product for the year.

Stockpile Inventories:

Grade of Ore Dec 31, 1938 Dec. 31. 1937 Increase
Athens Ore 141,503 49,728 91,775
Mitchell Lease 114,724 36,957 77.767
Total 256,227 86,685 169,542

d. Division of Product by Levels:

The ore hoisted frcm the various levels was as follows:

1938 1937
Tons ~ _ i L Tons

6th Level 195,608 73*0 398,952 90.0
7th Level 69,792 26.0 7,276 1.7
8th Level (1) 36,870 8.3
9th Level 2,650 1.0
Total 268,050 100*0 443,098 100.0

(1) Ore trammed and hoisted from the 8th level came from development 
of the 7th level and from mining above the 6th level on the North 
side of the fault dike* No ore mined in 1937 from the 8th level
territory.

o* Production by Months:

The production by months was as follows:

Month Athens Mitchell Total Rock
January 11,358 12,348 23,706 656
February 17,988 9,085 27,073 1,640
March 21,347 10,817 32,164 1,404
April 15,771 12,599 28,370 912
May 13,703 7,756 21,459 876
June 8,748 5,621 14,369 484
July 8,481 5,376 13,857 244
August 12,924 5,751 18,675 156
September 10,811 5,629 16,440 768
October 11,456 7,193 18,649 544
November 15,453 10,926 26,379 268
December 17,909 9.000 26.909 808
Total 165,949 102,101 268,050 8,760
Total 1937 253,134 189.964 443.098* 19.884
Decrease 87,195 87,863 175,048 11,124
(*) Includes 7,354 tons overrun from ore hoisted & shipped from stock in 1937*
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ATHENS MINE 
ANNUAL REPORT 
YEAR 1938

2. PRODUCTION,
SHIPMENTS &
INVENTORIES: (Coat’d)

f. Ore Statement:

Athens
On hand Jan. 1, 1938 49,728
Product for Year 165,949
Prior years stock
pile overrun ______
Total 215,677
Shipments 74,174

Balance on Hand 141,503
Decrease in Output 80,582

Mitchell
36,957

102,101

139,058
24,354
114,724
87,112

Total Total 1957 
86,685 56,046
268,050 443,098*

________________ 63,580
354,735 562,724
98,508 476,059
256,227 86,685
167,694

(*) Includes 7,354 tons overrun fran ore hoisted end shipped from 
stockpile in 1937.

g. Delays:

The mine was idle January 25th and 26th account of a severe snow 
storn. The product lost for the four shifts amounted to approximately 
2,200 tons.

There was e 4-1/2 hr. delay on December 22nd account of changing 
the South skip rope. There was no loss of production due to hoisting three 
hours overtime to make up the time lost.

h. Delays from Lack of Current:

3. ANALYSIS:

There was one 8-hr. shift delay on January 27th due to lack of current. 
The loss of product was 570 tons.

a. Average Mine Analysis on Output:

1938 1937
Grade Tone Iron Phos. Silica Tons Iron Ph03. Silica

Athens 165,949 61.11 .134 6.80 253,134 60.50 .138 7.39
Mitchell 102,101 60.86 .131 6.77 189,954 60.59 .134 7.24

b. Average Analysis on Straight Cargoes:

Crude
Athens
Mitchell

c. High Sulphur Ore:

Mine
Iron Phog. Silica 

None

Lake Erie 
Iron Moisture

None

No high sulphur ore was encountered in mining during 1938



144

4. ESTIMATE 
CF ORE 
RESERVES;

a. Developed Ore:

Assumption: 12*75 cubic feet equals one ten
1056 deducted for rock 
10# deducted for lossin mining 
% of Bessemer - none

ATHENS MINE
ANNUAL REPORT
YEAR 1938

Athens Lots Mitchell Lots Corbit
1,7,10 It 12 8, 9 It 11 Lease Total

4th Level and above 259,042 259,606 422,296 940,944
4th Level to 6th Level 733,801 909,245 9,436 1,652,482
6th Level to 7th Level 720,693 169,496 890,189
7th Level to 8th Level 535,933 7,814 543,747
8th Level to 9th Level 395,906 395,906
9th Level to 10th Level 352,588 352,588
Below 10th Level 49,236 49.236
Total Developed Ore
Dec. 31, 1938 3,047,199 1,346,161 431,732 4,825,092

The decrease in the estimate in 1938 was 209,509 tons. Deducting this
from the product of 268,050 tons shows that 58,541 tons of ore were developed 
in 1938. The new ore was developed above the 7th and 6th levels, where more 
ore has been found along the South footwall than was assumed when the 
estimate was made in 1937.

b* Prospective Ore:

All ore in the mine is developed*

c* Estimated Analysis:

Ore Reserves: Approximate Expected Natural Analysis:
Tons Iron Phos. Silica Mang. Alum. Lime Sul. I^i. Moist.

4,825,092 52.90 .118 6*40 .400 2.75 .62 .73 .011 1.40 13.00

Ore in Stock: Average Natural Analysts:
Tons Iron Phos. Silica Mans. Alum. Lime Mag. Sul. Igni. Moist.

Athens 141,503 53.38 .117 5.93 .410 2.76 .62 .73 .008 1.32 11.85
Mitch. 114,724 53.18 .114 6.09 .400 2.75 .61 .73 .009 1.32 12.15

5. LABOR
AND -

WAGES:

a. Comments:

(1) Labor:

The average number of employees was increased in 1938 due to the heavy 
pressure which made it necessary to employ more men on repair work. Due to 
closing the Gardner-Mackinaw Mine and transfer of the men to other mines it 
was possible to get some well trained repair men. There is a good feeling 
toward the Company by a great majority of the men and all are in a much 
better frame of mind since the increase in the working time.
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a. Comments: (Coat'd)

(2) New Const met Ion:

There was no new construction in 1938.

ATHENS MINE
ANNUAL REPORT
YEAR 1956

5, LABOR
AND
WAGES: (Coat’d)

b. Comparative Statement of Wages and Product:

1938 1937 Increase Decrease
PRODUCT 268,050 443,098 175,048
No. Shifts and Hours 1-8 2-8 3-8 1—8 2-8 5-8

AVERAGE NO. MEN WORKING:
Surface 67 59 8
Underground 260 224 36
Total 327 283 44

AVERAGE WAGES PER DAY:
Surface 5*48 5.40

ooo.

Underground 6.23 6.24 .01
Total 6.06 6.06

AVERAGE WAGES PER MONTH:
Surface 85.98 121.17 35.19
Underground 84.24 136.51 52.27
Total 84.60 133.32 48.72

PRODUCT PER MAN PER DAY:
Surface a . 26 27.92 6.66
Underground 6.35 7.53 1.18
Total 4.89 5.93 1.04

LABOR COST PER TON:
Surface .258 .194 .064
Underground •980 .828 .152
Total 1.238 1.022 .216

AVERAGE PRODUCT MINING:
Stoping 20.70 19.98 .72
Ore Development 11.82 12.62

o00.

Total 19.98 19.30 .68

AVERAGE WAGES CONTRACT IABOR 7.06 6.95 .11

TOTAL NUMBER OF DAYS:
Surface 12,606 15,872 3,266
Underground
Total

42.202
54,808

58.837$
74,709$

16.635i-
19,901$
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5. LABOR
AND
WAGES: (Cont'd)

b. Comparative Statement of Wages and Product: (Contfd)

1958 1937

69,129.99

Increase
AMOUNT FOR LABOR:

Surface
Underground
Total

262^840.46
85,787.85 
366^950.05

Decrease

16,658.56
104,109.59
120,768.15331,969.75 452,737.90

AVERAGE WAGES PER MONTH AS PER LABOR STATEMENT LESS CAPTAIN AND CLERKS:
Surface
Underground
Total

82.84
85.65
83.49

119.34
136.16
132.79

36.50
52.51 
49.30

Ten cents (10(f) per hour increase in wages effective March 16, 1937. 

Proportion of Surface to Underground Men:

1938 - 1 to 3.88 - 2 8-hr. shifts 6 day and afternoon shifts
January 1st to February 38.

2 8-hr. shifts 5 day and afternoon shifts 
February 28 to April 18.

2 8-hr. shifts 4 day and afternoon shifts 
April 18 to June 1.

2 8-hr. shifts 3 day and afternoon shifts 
June 1 to November 1.

2 8-hr. shifts 4 day and afternoon shifts 
November 1 to December 31.

Crews worked on a staggered schedule and men received one shift less 
than the number of days the mine operated.

1937 - 1 to 3.80 - 2 8-hr. shifts,
February 15.

3 8-hr. shifts, 
April 11.

3 8-hr. shifts, 
October 4.

3 8-hr. shifts, 
December 6.

*2 8-hr. shifts, 
December 31. (*)

5 days and 5 nights Jan. 1, to

5 days and 5 nights Feb. 15 to

6 days and 5 nights April 11 to

5 days and 5 nights October 4 to

6 days and 6 nights December 6 to

(*) To give each man four shifts per week
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5. LABOR
AND
WAGES:

6. SURFACE

ATHENS MINE
ANNUAL REPORT
YEAR 1956

(Cont'd)

c. Operating Schedules - 1958:

Month
January
February
March
April

May
June
July
August
Sept ember
October
November
December

Days Mine 
Worked per Week 

days & 6 nights 
" 6 "

Days Men Avg. Shifts Worked 
Days Per Worked Per Month
Month Per Week by Each Man 

23 4 15
22 4 16

5 " 23 4 18
5 " to 4/18 4 14
4 « from 4/18 19 3
4 * 18 3 14
3 " 13 2 8
3 * 12 2 8
3 w 14 2 9
3 " 12 2 8
3 " 14 2 8
4 " 18 3 13
4 * 17 3 13

Average For Year Mine Operated 17

Average For Year Worked by Each Man 12

a-1. Buildings:

The North side of the shaft house enclosure at the collar of the shaft 
was enlarged 4 ft. by building a new sheet iron enclosed frame here in 1937. 
The South side was similarly enlarged in November 1938. This work was done 
to make more room at the ends of the skip and cage compartments to Increase 
safety for men oiling, greasing and repairing skips and cage. It also makes 
it easier and safer to change the skips and cage.

The change from square bottom skips to the spherical bottom skips was 
made in September after each skip dump had been entirely rebuilt. New heavy 
side plates with new guides for the skip wheels were installed in the dumps 
and the skip runners shimmed to bring them, exactly square with the new dump. 
This work was very carefully done in order to insure that the skip would go 
easily in and out of the dump with a minimum of wear cm the skip wheels and 
the angle guides. Steel wearing shoes, which can be replaced when worn out 
without disturbing the guides, were placed on the guides.

The ordinary repairs to buildings, such as replacement of broken 
window lights, repair of windows and doors, etc., were made as required 
during the year.
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6* SURFACE: (Cont'd)

a-2._ Docks, Trestles and Pockets:

The old coal dock at the mine was built about 1917 and in 1938 it was
so badly rotted that it was decided to rebuild it. The switch track to the
West end of the dock came off of the railroad track used for spotting 
lagging and pole cars. The West 50 ft. of this track beyond the switch 
to the coal dock has been sinking for the pas t two years due to the ground 
settlement on account of the cave to surface 100 ft. beyond the end of the 
track. Only two coal cars could be switched on the dock at one time prior 
to the settling of the track and only one this year. It was, therefore, 
decided to have the switch track to the new coal dock come in at the East 
end which would permit the spotting of four cars at one time. Timber for 
the new dock was received in April and after being framed was treated with 
Chromated Zinc Chloride. It is expected that the treated caps, corbels and 
stringers will last for the life of the mine. The legs were set on concrete
piers to keep them off the ground. The approach to the dock was 66 ft. in
length and six bents were required in this section. The dock iriiere the coal 
is stocked was 132 ft. in length and eleven bents were required. Construction 
started in May and was canplated early in August. The cost for labor and 
supplies m s  $2636.78. The capacity of the new dock is in excess of 1,000 
tons of coal.

The decking and nailing strips on the permanent trestle East of the 
shaft were so badly rotted that the track spikes would not hold and new 
decking was installed in 1938. The new decking or track ties were 5" X 8"
X 32* in size and as they were too long to be treated in the Zinc Chloride 
tanks they were treated with creosote. When shipments started fraa the 
pockets in the fall, the tracks were taken up and new decking and nailing 
strips installed. Nearly one and one-half carloads of timber were required 
for this work.

The wood trestle to the stocking ground between the two steel trestles 
was rebuilt in 1937 and Mitchell ore was stocked here in the winter of 
1937-33. It *»s very difficult to keep the tracks lined up due to shifting 
of the bents and it was not possible to fill the trestle to ultimate capacity. 
Conditions became so bad last summer when the frost came out of the stock
pile causing it to settle that stocking had to be abandoned. The trestle was 
partly dismantled later to get stringers and caps for the single-track 
trestle erected at the end of the Southeast steel trestle. Shipments from 
stockpile were very small in 1938 and in order to be assured of ample stocking 
room for Mitchell Lease ore in case of an increase in the working time and 
possible delay in opening of shipping season in the spring of 1939, six 
bents on this trestle were repaired and put in condition for stocking. At 
least 15,000 tons can be stocked here if there is a shortage of roan and if 
absolutely necessary, the area between this stockpile and the one under the 
Northeast steel trestle can be filled with Mitchell ore by using a scraper 
hoist to move the ore as it is dumped from the steel trestle.

In order to make roan for stocking Athens ore, sixteen bents, averaging 
55 ft. in height, were erected at the end of the Southeast steel trestle.
This trestle is single track and will stock 80# as much ore as a double 
track trestle.

ATHENS MINE
ANNUAL REPORT
YEAR 1956
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6. SURFACE: (Cant'd) 

b* Stockpiles:

Shipments from stockpiles in 1936 were only 33,935 tons of Athens 
ore all of which was loaded from the Southeast steel trestle. The total 
ore in stock at the end of the year was 256,227 tons without including 
overrun which explains the necessity for erecting the wood trestles.

ATHENS MINE
ANNUAL REPORT
YEAR 1958

c. Timber Treating Plant:

Only a snail number of pieces of timber were treated in 1938 due to 
the reduced operating schedule and the fairly large stock on hand. The 
cost per foot of timber treated was lower than in 1937. The square timber 
used in building the new coal dock was treated after being framed. Less 
treated timber was used at the Athens as the large number used in the 
previous year was due to opening the 7th level. A carload of treated caps 
and legs was shipped to the Maas Mine in the fall. The amount on hand at 
the end of the year was only 483 pieces as compared with 801 in 1937.

The following table gives comparative operating costs of the treating 
plant for three years:

Cost Per Ft. Cost Per Ft. Cost Per Ft.
1938 1937 1936

Peeling .0447 .0466 .0398
Treating •0448 .0501 .0383
Decking .0047 .0060 .0060
Zinc Chloride .0094
Chromated Zinc Chloride .0140 •0214 .0240
Heat, Water, Etc. .0133 .0136 .0118
Total .1215 .1377 .1293

Maintenance Cost •0088 .0066 .0069
Grand Total .1303 .1443 .1362

No. of Pcs. Hardwood
Year Stull Tbr. Treated No. of Ft. Treated
1938 603 5,285
1937 1,407 12.483
Decrease 804 7,198

No. of Pieces used at Athens 
No. of Pieces shipped to Maas 

and Negaunee Mines 
Total Pcs. used and shipped

1938 1937 Increase Decrease
648 1,358 710

338 66 272
986 1,424 438

9 ft. Pieces 
8 ft. "
Total

On Hand 12/31/37 
Decrease

Treated Timber on 
Hand 12/31/58 

230 
253 
483 
801 
318

Peeled Untreated Timber 
on Hand 12/31/38 

None
It

It

265
265
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6. SURFACE: (Cont’d)

ATHENS MIME
ANNUAL REPORT
YEAR 1958

Water Purchased for Heating, Cooling, Etc:

The cost of water purchased frcm the City of Negaunee the last three
years was as follows:

1938 1937 1936
Gals. Amount Gals. Amount Gals. Amount

1st Quarter 1,945,000 140.31 1,689,000 128.37 288,000 26.69
2nd Quarter 1,846,000 141.29 1,502,000 115.54 603,000 51.78
3rd Quarter 2,857,000 169.64 3,214,000 236.17 879,000 71.45
4th Quarter 1,981,000 149.53 1.799,000 136.23 541,000 45.43
Total 8,029,000 600.87 8,204,000 616.91 2,311,000 195.34

Product - tons 268,050 443,098 310,888
Cost Per Ton .002242 .001392 .000628

The amount of city water used in 1938 was almost equal to the amount 
used in 1937. The city water is used for spraying in rock drifts and 
raises, for cleaning cars at shaft loading pockets, for wetting dry raises 
to prevent rotting of cribbing and for drinking purposes.

e. Grounds:

The grounds at the mine were kept in good condtion during the year*
The heavy wet snow storm in October broke a great many branches on the 
Lombardy poplar trees and also damaged the shrubbery. Extra expense was 
incurred in cleaning the grounds after the stom.

The automobile parking area across the street frcm the mine grounds was 
fenced on three sides in 1938. A close barbed wire fence 8 ft. in height 
was built to prevent access to the parking area except on the street side* 
This was done to prevent theft of gasoline from employees* cars*

7* UNDERGROUND:

a. Shaft Sinking:

There was no shaft sinking in 1938* 

b* Development:

The major portion of the development work during the year was confined 
to the 7th and 9th levels. Four crosscuts have now been completed on the 
7th level and raises put up to the areas being mined a short distance above 
the tth level. The main level haulage drift on the 9th level is nearing 
completion after which the cross-cuts will be driven. Development work will 
continue on this level during next year and additional crews will be trans
ferred here as they become available. During the year a small amount of 
development work was done on the 6th level and subs above.



b-1. Development in Rock:

4th Level
About 15 ft. of drifting was done in the fault dike when completing 

a new airway connection between the 6th and 4th levels.

-415 * Sub Level
A portion of the new airway connection between the 6th and 4th levels 

consisted of 81 ft. of drift in dike on this sub level and 12 ft. of 
raise in dike to connect to the 4th level.

-515* Sub Level
A portion of the above airway connection driven at this elevation 

was in the slate footwall for a distance of 65 ft. and 57 ft. of raising 
in slate was necessary to connect with the -450' sub level.

-540* Sub Level
While mining was in progress on this sub level it was necessary to 

drift through 15 ft. of dike in order to recover all of the ore.

-550* Sub Level
Early in the year the remaining 28 ft. of the transfer drift, started 

in 1937, was completed in the jasper footwall. Before this transfer drift 
was available for use extremely heavy pressure caused it to crush more 
repidly than repair crews could maintain it. A transfer raise that was 
put up from the 6th level to this drift also crushed soon after its com
pletion. On account of the unexpected extremely heavy pressure in this 
area it was decided to abandon the transfer drift.

-565* Sub Level
While driving a connecting drift for ventilation from No. 734 to No.

732 raise it was necessary to advance through 55 ft. of jasper hanging.

6th Level
There was no drifting or raising in rock on the 6th level in 1938.

-615* Sub Level
Late in the year it was decided to provide another ventilation 

connection between the 7th and 6th levels. This ventilation connection 
is being made to provide better ventilation for the mining contracts 
working above the 6th level in the West half of block 4 South of the fault 
dike. Late in the year 126 ft. of drift was completed on this sub level 
from No. 722 raise, in mixed dike and lean ore. The drift is being driven 
to a point nearly under No. 610 oross-cut on the 6th level from which a 
raise will be put up to the cross-cut. By means of doors in No. 610 cross
cut the air will be forced up No. 616 raise to the sub levels and return 
via No. 614 raise.

7th Level
Development work was continued and completed during the year in No. 2 

and No. 3 cross-cuts. Two additional raises were cut out in No. 3 cross-cut 
and completed to the -565* sub level where mining under the hanging in block 
3 was in progress late in the year. Two additional raises were also cut out 
in No. 2 cross-cut and completed to the -540* sub level above the 6th level. 
Mining from these raises was also in progress late in the year.
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b-1. Development in Rock: (Coat’d)

No. 2 cross-cut was advanced 153 ft. to the South to the slate foot- 
wall. The material encountered while extending this cross-cut was mixed 
Jasper and slate with occasioned dike seams.

No, 3 cross-cut was completed early in January after extending it 
17 ft. further to the South in the slate footwall.

In nearly all of the raixes completed this year in the 7th level 
cross-cut it was necessary to advance in the jasper and slate footwall for 
some distance above the level before encountering the ore body.

No. 722 raise in No. 2 cross-cut which was started late in 1937 was 
coupleted this year to the -530’ sub level. This raise advanced through 
44 ft. of lean ore and dike.

No. 724 raise in No. 2 cross-cut was in slate and Jasper for a dis
tance of 51 ft. before encountering the ore body.

No. 726 raise in No. 2 cross-cut advanced in jasper and slate and 
dike for a distance of 65 ft. before encountering the ore body.

No. 734 raise in No. 3 cross-cut was extended for a distance of 9 ft. 
in the jasper hanging near the -565* sub level to determine if it was up 
to the true hanging.

No. 732 raise in No. 3 cross-cut was also advanced in the jasper 
hanging for a distance of 15 ft. above the -565* sub level to determine 
whether or not the jasper encountered was a seam with ore above it.

During the year several concrete supports were constructed in the main 
level rock drift and steel rails and "I" beams placed to support the back 
and sides of a portion of this rock drift where it cuts through the diorite 
formation. The drift in this formation near the contact of the footwall 
slate requires this type of support due to the fact that large chunks con
tinue to slab off the back and sides. Gunnite had been applied in this 
portion of the drift but proved unsuccessful in preventing the ground from 
slabbing.

The total rock drifting on the 7th level was 170 ft. and the total 
raising in rock was 184 ft.

9th Level
Work was continued here during the year in advancing the new main 

level drift which will replace the old drift which had crushed so badly 
that a new drift was necessary. It had been repaired so many times that 
the caved area over the drift extended nearly 30 ft. above the level making 
it impossible to start raises. The new main level drift started on a 
curve in the diorite formation and adTunced for a distance of 154 ft. in 
diorite before it encountered the ore body.

The grand total footage of rock drifting in 1938 was 709 ft. and rock 
raising 257 ft.
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b-1. Development in Rock: (Cont’d)

The following table gives a summary of the total development in rock 
during 1938:
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7 .  UNDERGROUND: ( C o n t ’ d )

Drift ing Raising Total
4th Level 15* 15*
-415* Sub 81* 12* 93*
-515* Sub 65* 61’ 126*
-540* Sub 15* 15*
-550* Sub 28* 28*
-565* Sub 55* 55*
-615* Sub 126* 126*
7th Level 170* 184* 354*
Total 709* 257* 966’
Total 1937 1849’

Decrease 883*

b-2. Development in Ore:

There was a material decrease in the ore development during the year 
as compared with 1937. Development work is now far enough in advance of 
mining operations to warrant a smaller development program. During the 
ensuing year the major part of the ore development will be concentrated 
on the 9th level where raises will be extended above the 8th level so that 
mining can be resumed in block 2. The first cross-cut to the Southeast 
will also be driven and raises extended to the ore body South of the fault 
dike. The total ore development during the year was 1,498 ft. of drifting 
and raising as compared with 2,637 ft. in 1937. The greater portion of 
the development work for the year was on and above the 7th level, the same 
as in 1937.

-500* Sub Level
No. 611-A. transfer raise was put up a distance of 22 ft. in ore above 

this sub level to the jasper hanging at the -470’ sub level elevation. This 
transfer raise was then cut out on the -485' sub level and mining started 
directly under the hanging.

-550* Sub Level
A transfer drift was driven at this elevation beyond the mining limit 

into the West half of block 4. About 53 ft. of ore raise was then put up 
which encountered the jasper hanging on the -470* sub level and mining was 
immediately started. The purpose of this transfer drift and raise was to 
speed up the mining of this ore area directly tinder the hanging to relieve 
the heavy crushing of the 6th level. The transfer raise was used for mining 
two small sub levels under the hanging before it crushed.

-565* 3ub Level
Upon completion of No. 734 raiss to the jasper hanging at this elevation 

a drift was advanced Southeast towards the footwall. A transfer raise 25 ft. 
in length was put up from this drift to the -540* sub level. Before mining 
operations could be started from the transfer raise, No. 734 raise had 
crushed to such an extent that it was necessary for repair crews to start 
recribbing it. The transfer drift on the sub level also crushed and late in 
the year repair crews were at work retimbering it near No. 734 raise.
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7. UNDERGROUND: 

b-2 » Development in Ore: (Ccnt’d)

-575* Sub Level
A connecting drift 52 ft. in length, for ventilation and traveling, 

was completed from No. 731 to No. 733 raise.

6th Level
A connecting drift was driven 62 ft. in ore from No. 732 raise upon 

its completion to this elevation to hole to No. 660 cross-cut. This drift 
was driven to provide another airway connection from the 7th to 6th level.

No. 610 Raise
Late in the year this raise was completed to the -500* sub level 

elevation. It is located in No. 610 cross-cut about 30 ft. Northwest of 
No. 611 raise and was put up to speed the mining directly under the hanging 
above the 6th level drifts that have been subjected to heavy pressure and 
constant repair work has been necessary. A toted of 101 ft. of raising 
in ore was required to complete the raise.

The toted ore drifting on the 6th level was 62 ft. and the toted ore 
raising 101 ft.

7th Level
All the ore development on the 7th level for the year consisted of ore 

raising. The ore drifting was completed late in 1937. The following is a 
sumary of the ore raising on the 7th level:

No. 711 raise in No. 1 Cross-cut - Started late in 1937, advanced 
55 ft. to the -575* sub level, total height 129 ft. in ore - completed.

No. 722 Raise in No. 2 Cross-cut - Advanced 122 ft. in ore to the 
-530* sub level elevation. This raise was started late in 1937 and was 
completed to a height of 44 ft. in footwall jasper and slate at the end 
of 1937 - completed in 1938.

No. 724 raise in No. 2 cross-cut was started in the footwall slate 
and jasper and reached the ore body at a height of 51 ft. and extended in 
ore to the -540* sub level elevation at a height of 109 ft.

No. 726 raise in No. 2 cross-cut was started in footwall slate and 
jasper and encountered the ore at a height of 67 ft. Completed to the 
-540* sub level after an advance of 79 ft. in ore.

No. 730 raise in No. 3 cross-cut completed to the -565’ sub level. 
Total height in ore 125 ft.

No. 732 raise in No. 3 cross-cut completed to the -565' sub level. 
Total height in ore 120 ft.

No. 733 raise in No. 3 cross-cut had reached a height of 71 ft. in ore 
by the end of 1937 and was completed early in 1938 to the -575* sub level 
a distance of 41 ft. in ore. Total height 112 ft. in ore.
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b-2. Development in Ore: (Coat’d)

No. 734 raise in No. 3 cross-eut completed to the -565* sub level. 
Total height 124 ft. in ore.

The total ore raising above the 7th level in 1938 was 775 ft.

9th Level
Development in ore was continued throughout the year in advancing 

the new main level ore drift to the Southwest. A total of 381 ft. of 
ore drifting was completed during the year.

The first raise was cut out in the main level drift and advanced 7 ft. 
in ore to a total height of 17 ft. above the level. The total ore develop
ment on the 9th level was 381 ft. of drifting and 7 ft. of raising.
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The following table is a sunmary of the development in ore

-500* Sub
Drifting Raising 

22*
Total

22*
-530* Sub 53* 53*
-565* Sub 25* 25*
-575* Sub 52* 52*
6th Level 62* 101* 163'
7th Level 775* 775*
9th Level 381* 7* 388*
Total 495* 983* 1478*
Total 1937 2637*
Decrease 1159*

St oping:

(1) General:

The product for 1938 was obtained from mining in block 3 and the West 
half of block 4 above the 6th level elevation.

Mining in block 3 on the North side of the fault dike has now reached 
the 6th level elevation. The drifts and raises on the 6th level in this area 
were abandoned for mining purposes upon completion of the 7th level raises 
to this elevation in 1937. Mining was also continued from the 7th level 
raises in the ore area directly South of the fault dike at an elevation of 
40 ft. above the 6th level. The South footwall ore area in block 3 has been 
mined down to an elevation of 50 ft. above the level. Seventh level raises 
were completed to this area late in the year and most of the ore on this 
sub level will now be handled through these raises. The 6th level raises 
in this area now in use will remain available for mining for at least one 
or two more sub levels after which they will be abandoned.
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c• Stoping: (Cont’d)

(1) General: (Cont’d)

In the West half of block 4 North of the fault dike mining has been 
continued during the year and has now reached an elevation of 140 ft. 
above the level. South of the fault dike mining has been continued in 
the West half of block 4 in two separate areas, one directly South of the 
fault dike and the other along the South footwall. The South footwall 
ore area, which is the larger of the two, is at present being mined at an 
elevation of 150 ft. above the level, whereas the area directly South of 
the fault dike has been mined to an elevation of 90 ft. above the level.
A large mass of Jasper hanging separates these two areas but at lower 
elevations they will Join. The last of the year mining was in progress 
by one contract directly under the mass of hanging which separates the 
two areas.

The ore area North of the fault dike in block 3 was mined on three 
sub levels during the year by four contracts.

The ore area in block 3 directly South of the fault dike has been 
mined at one elevation by two contracts throughout the year.

The large ore area on the South footwall in block 3 was mined on three 
sub levels in 1938 with an average of five contracts working here during 
the year.

The snail ore area on the North side of the fault dike in the West 
half of block 4 was mined on three sub levels in 1938 by two contracts.

The small ore area directly South of the fault dike in the West half 
of block 4 was mined on three sub levels in 1938 by an average of three 
contracts.

The large ore area on the South footwall in the West half of block 4 
was mined on three sub levels in 1938 by four contracts.

The mining during 1938 was carried on in six different areas the same 
as in 1937. These areas were all confined to block 3 and the West half of 
block 4 and are at different elevations.

Mining was carried on in 1938 on sixteen sub levels which is a material 
decrease from the number of sub levels worked in 1937 when the mine operated 
full time with three shifts of men.

(2) Detail of Stoping:

The six different mining areas are reported separately the same as 
was done in 1936 and 1937.
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c. Stoping: (Cont,d)

(2) Detail of Stoping: (Cont’d)

North Side of Fault Dike - West Half of Block 4
Wining has been continued in this area during 1938 by two contracts* 

Early in the year mining of two pillars on the -430* sub level was com
pleted from No. 607 raise. On the -440* sub level mining was facilitated 
by the completion of No* 608 raise from the 6th level. This enabled the 
elimination of No. 607-A transfer raise which was used to mine a small 
area at this elevation. Mining was completed on the -430* sub level and at 
the end of the year was well advanced on the -440* sub level where the old 
transfer drift is located. The width of this ore area seems to be increasing 
slightly on each succeeding lower sub but not enough to appreciably increase 
the tonnage. A small amount of water is encountered here which drains fraa 
a surface diamond drill hole but it does not cause trouble in mining as this 
area is comparatively small and the slices are short.

South Side of Fault Dike - West Half of Block 4
Mining has been continued in this ore body since 1936 when the first 

sub legel tinder the hanging on the -440* sub level was opened* During 1938 
operations have been carried on at the -470’, -485’ and -500* sub level 
elevations by three contracts. This area persists in being very irregular 
due to inclusions of the hanging jasper. During the year transfer raise 
No. 620-A was put up from the -530* sub level to the hanging and mining 
was started on the -470’ sub level* The purpose was to speed up the 
mining of this area under the hanging to relieve the heavy pressure which 
caused crushing of the 6th level drifts directly below. Two small areas on 
the -470’ and -485* subs respectively were mined and late in the year mining 
was in progress on the -500* sub level. Inclusions of jasper are still 
encountered at this elevation but it is quite evident that they will dis
appear on the next lower sub level. When mining of this area under the 
hanging is completed on the -500* sub level the two ore areas, one along 
the South footwall and the other directly South of the fault dike, will be 
joined but mining will be carried on at different elevations. There is no 
doubt that when this is accomplished the heavy crushing on the 6th level 
will be relieved. Mining directly South of the fault dike during the year 
was in progress on two sub levels, the -485’ and -500* subs. This area 
increased considerably in size on the -500* sub level and as mentioned 
above it is anticipated that at lower elevations there will be no separation 
between the two ore bodies. With an increase in size in this area the slices 
have consequently increased in length beyond the economical limit• To 
alleviate this condition another raise was completed late in the year to 
this area. It provides another raise from which mining of this ore area 
will be continued during 1939 and will speed up mining under the Jasper 
hanging.

South Side of Fault Dike - Ore Body on South Footwall - West Half of Block 4 
Development was started in this ore body in 1935 when the first sub 

level at the 4th level elevation was opened* Mining has continued in this 
area since and at the end of the year had reached the elevation of the -440* 
sub level. During 1938 mining by four contracts were carried on at three 
different sub levels, the -415*, -430’ and -440* subs. Early in the year 
mining was completed on the -415* sub level upon recover# of the last small

ATHENS MINE
ANNUAL REPQET
YEAR 1938

7. UNDERGROUND: (Cont*!)



L;>8

c. Stoplng: (Cont’d)

(2) Detail of Stoping: (Cont’d)

remaining pillar. Mining was completed on the -430' sub level and was well 
under way on the -440’ sub level at the end of the year. This ore body has 
not increased materially in size due to the fact that the jasper hanging 
which forms the Northwest boundary of the ore limits has practically been 
vertical on the last two sub levels. Late in the year the slate and Jasper 
footwall was encountered along the East side of the ore area before the 
mining limit was reached which consequently decreases the size of the ore 
area considerably. To offset these two features that reduced the size of 
this ore area, mining to the Southwest on the last two sub levels has 
extended to the mined area in block 3. Some delay was experienced by the 
contracts working in this area due to the fact that very little ore can be 
stored in the raises as the character of the ore is such that it does not 
run readily but hangs up in these high raises. This makes it necessary to 
take the ore directly into the motor cars. No. 614 raise, which is one of 
the raises that serve this area has been repaired several times during the 
year which has delayed mining in the area tributary to this raise.

South Side of Fault Dike - Ore Body on South Footwall - Block 5
Development of this ore area was started in 1935 at the 4th level 

elevation. Mining has been continued here and late in 1938 had reached the 
-540’ sub level elevation. Hiring 1938 mining was under way by five con
tracts on three different sub levels, the -515*, -530’ and -540’ sub levels* 
Three small pillar* on the -515* sub level were mined early in the year. 
Mining on the -540’ sub level was also completed and late in the year mining 
was under way on the -540’ sub level. This ore area has increased consider
ably in size to the Southwest under the hanging. This made it necessary to 
establish a mining limit in order that the length of the slices could be 
maintained within economical working limits. Three 7th level raises have 
been completed in this area and the major part of the mining here will no# 
be carried on from these raises. The spacing of the 7th level raises is 
such that a larger area will be mined from each raise. Same of the 6th 
level raises in this area are still in use but will be abandoned as mining 
progresses to lower elevations. Incidently upon completion of the 7th level 
raises a considerable improvsnent in the ventilation was evident in this 
area.

Development of the ore area to the Southwest under the hanging was 
under way late in the year on the -565* sub level. Three 7th level raises 
have been completed to this elevation and during 1939 work will be rushed 
to hasten the development of this area. Mining here and to the West will 
relieve the pressure on No. 3 cross-cut 7th level.

South Side of Fault Dike - Block 3
Mining was continued here during the year on the -550* sub level by 

two contracts. Mining on this sub level was started in 1937 and was not 
completed during the year. This is in accordance with a plan to slow up 
mining here until mining of the South footwall ore area has reached the 
same elevation. This plan is necessary due to the 7th level lay out.
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Mining limits will then be established which will provide economical 
mining areas for each raise. Mining on this sub level during the year 
has been carried on from two 7th level raises which were completed early 
in the year. The old 6th level drift and raises below thi3 area were 
abandoned upon completion of the 7th level raises. Late in the year 
another 7th level raise reached this elevation a short distance to the 
South and will be connected by a drift to the area being mined here.

North Side of Fault Dike - Block 3
Mining in this ore body during the year was carried on by four 

contracts on three different sub levels. Two remaining pillars on the 
-565* sub level were recovered early in the year and about 95$ of the 
-575' sub level was mined at the end of the year. Mining in this block 
has been divided coring the year into two separate units, the West and 
East halves of the blocks. Operations in the West half are being carried 
on by two contracts at an elevation of one sub level lower than in the 
East half. Late in the year the West half of the block was about 95$ 
mined on the 6th level elevation whereas in the East half mining on the 
-575' sub level by two contracts was about 90$ completed. Mining in these 
two areas during the year has been carried on from the 7th level raises 
which were completed to thi3 elevation early in the year. Mining con
ditions in this block are very favorable as a good balance has been 
obtained between the lengths of the slices and the unit areas mined from 
each of the raises. Ventilation is good, the ore is soft and there is no 
water to interfere with scraping operations.

All the work done on the -615’ sub, 7th and 9th levels has been re
ported under "Development in Ore and Rock".

Timbering:

The cost per ton for timber increased 30$ in 1938 due to an increase 
of 70$ in the amount of cribbing timber used and to an increase of 8$ in 
the cost of stull timber. The increase in cost for stull timber is exclusive 
of cribbing and treated timber. The increase of 70$ in the amount of 
cribbing timber used in spite of a decrease of 20$ in the feet of raising 
was due to cribbing timber used in repair of crashed raises. More stulls 
were used in repair work than ever before in the history of the mines and 
the same was true of the cribbing timber. As a result there was an increase 
of 59$ in the feet of timber per ton of ore. No more timber was used per 
ton of ore mined than in previous years. The feet of lagging per ton of ore 
increased cm account of the extensive repair work.

The cost per ton for timber,lagging, poles and wire netting increased 
19.3$ in 1938. Ordinarily the timber used in repair work does not have much 
influence on the cost per ton for timbering as the main cost is labor. The 
extraordinary amount of repairs required during 1938 in conjunction with the 
decrease in production made the timber used in repair work an actual factor 
in the cost. During the year there was an average of fifty-five men re
pairing, average days worked - 923 per month, average cost per month - 
$ 5325.50. The cost per ton for timbering of $ .562 was the highest in the 
21 years the mine has operated which gives a clear picture of the extra
ordinary pressure and crushing in the 6th lsvel drifts and
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d. Timbering: (Cont'd)

ATHENS MIKE
ANNUAL REPORT
YEAR 1958

raises during the past year. Mining above the areas under pressure on
the 6th level is finally under way and relief from the abnormal conditions
will occur in 1939.

Statement of Timber Used:
Lineal Avg. Price Amount Amount
Feet Per Foot 1938 1937

6* to 8" Cribbing 150,484 .0374 5,630.15 3,378.86
8” to 10" Stulls 12,979 .0693 899.65 2,655.72
10" to 12" * 57,527 .1018 5,854.81 8,962.35
12" to 14" " 33,200 .1346 4,469.49 6,089.22
14" to 16" " 9,675 .1682 1,627.67 1,089.11
Treated Timber 5,742 .2879 1.653.20 3,341.96
Total 1938 269,607 .0747 20,134.97
Total 1937 280,047 .0911 25,517.22

Lagging - 7 ft. 838,510 .7888 C 6,614.14 9,140.77
Poles - 9̂ - ft. 658.840 ‘ 1.3744 C 9,055.50 14,572.47
Total 1938 1,497,350 1.0465 C 15,669.74
Total 1937 2*189,827 1,0829 C 23,713.24

Wire Netting 1,800 115.56 533.20

Grand Total - 1938 35,920.27
Grand Total - 1937 49,563.66

Product 268,050 443,098
Feet of Timber Per Ton of Ore 1.0058 .6320
" " Lagging " " " n 3.1282 2.5698
" " Poles " " " tt 2.4579 2.3722
" " Lagging Per Foot of Timber 3.1101 4.0661

Cost Per Ton for Timber .0751 .0576
Cost Per Ton for Lagging .0247 .0206
Cost Per Ton for Poles .0338 .0329
Cost Per Ton for Wire Netting .0004 .0012
Total Cost Per Ton .1340 .1123

Equivalent of Stull Timber to Board Measure 379,823 527,637
Feet of Board Measure Per Ton of Ore 1.4170 1.1907
Lineal Feet of Netting Per Ton of Ore .0067 .0223
Square " " " " If «f If .0280 .0931

Total Cost for Timber, Lagging, Poles, etc., and Cost Per Ton:

Year Amount Cost Per Ton
1938 35,920.27 .1340
1937 49,763.66 • 1123
1936 35,719.77 .1149
1935 22,585.11 .1173
1934 19,546.06 .1201
1933 11,372.50 .2401
1932 11,794.89 .1541
1931 28,704.68 .1141
1930 38,001.66 .0985
1929 34,833.71 .1015



e. Drifting and Raising:

The following statement gives comparative figures of footage of 
drifting and raising for the years 1938 and 1937:

Drift ing Raising
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Year Ore Rock Total Ore Rock Total Grand Total
1933 495' 709* 1204* 983’ 257* 1240* 2444*
1937 1407* 1379' 2786* 1230’ 442* 1672’ 4458’
Increase
Decrease 912* 670’ 1582* 247* 185’ 432* 2014*

Drifting decreased 56.7$ due to development of the 7th level having 
been largely completed in 1937. Development of the 9th level is progressing 
slowly on a single shift as there is no reason to speed it up. Raising 
decreased 20$ due to less raising on the 6th and 7th levels in 1938.

f. Explosives. Drilling and Blasting:

The cost per pound for powder increased 3.5$ in 1938 but the pounds 
of powder per ten of ore decreased 14$. The cost per ton for all explosives 
decreased 10.4$. Starting in February Gelamite No. 1 powder was gradually 
substituted for 50$ Gelatin until by the end of March it had entirely re
placed the Gelatin powder in use for many years. There are twenty-five 
more sticks of Gelamite per 100 pounds and the strength per pound is 
equivalent to 60$ Gelatin powder. It has, therefore, about the same 
breaking strength per stick as the 50$ gelatin and on account of more sticks 
per 100 pounds, goes further. The fumes are less harmful than the fumes 
from Gelatin powder. No difficulty was encountered in making the change 
as the men soon became accustomed to the change in the smell of the aaoke. 
The use of Gelamite accounts for the saving in cost for explosives. There 
has been only one year since 1929 that the cost per ton for all explosives 
has been tinder $ .050. In 1934 the cost was $ .0488 but since then the 
length of fuse has been increased and hot wire lighters have come into use 
with the change from carbide lamps to electric cap lamps. Taking these 
factors into account it is evident that the cost in 1938 is fully as good 
as in 1934. The average cost per ton for all explosives in the past nine 
years was $ .0532.

Experiments were under way at the end of the year with a cartridge 
fuse lighter intended for use in raisew and in wet places. The cartridges 
are made up of a paper shell similiar to a shotgun shell sealed on one end 
and a tight rubber cap on the other. There is some black powder at the 
sealed end of the cartridge. The regular fuses, up to six in number, are 
punched through the rubber cap up against the bottcm of the cartridge. The 
cartridge is lighted by a pilot fuse that can be varied in length to in
crease the length of time between lighting and the blast. All the mining 
contracts are being instructed in the use of the cartridges so that in case 
they encounter wet ground they can call for them and be familiar with their 
use. Blasting accidents occasionally occur due to men staying too long to 
light a wet fuse. The cartridges should eliminate these accidents as the 
fuses can be kept dry in the cartridges and the miner only has to light 
four or five fuses instead of thirteen to twenty.



Lf>2

7. UNDERGROUND: 

f.

ATHENS MINE
ANNUAL REPORT
YEAR 1938

(Cont ’d)

Explosives, Drilling and Blasting: (Cont’d)

Statement of Explosives Used: (Ore Development and Stoping)

Average Amount Amount
Quantity Price 1938 1937

50$ Gelatin 21,790 12.25 2,669.28 19,782.51
60$ "
No. 1 Gelam.it e 65,170 12.25 7.983.32

69.00

Total Powder 1938 
Total Powder 1937

86,960 12.25 10,652.60
19,851.51

Fuse - feet 377,540 4.97 1,876.94 3,642.52
Caps - No. 6 53,925 12.09 651.81 1,045.21
Tamping Bags 17,000 2.00 34.00 48.50
Fuse Lighters 8,500 6.75 57.38 101.12
Connecting Wire 48 .40 19.20 16.00
Shot Firing Cord
No. 14 Duplex Lead Wire

500 10.40 5.20
7.00

Electric Caps 650 11.85 77.06
Total Fuse, Etc. 1938 2,721.59 4,860.35
Total Fuse, Etc. 1937 4,860.35

Total All Explosives 1938 
Total All Explosives 1937

13,374.19
24,711.86

Product 268,050 443,098
Pounds of Powder Per Ton of Ore .3244 .3782
Tons of Ore Per Pound of Powder 3.082 2.643
Cost Per Ton for Powder .0397 .0448
Cost Per Ton for Fuse, Caps, Etc. .0102 .0109
Cost Per Ton for All Explosives .0499 .0557

(Sinking, Rock Development, Etc.)

50$ Gelatin 1,630 12.25 199.68 141.88
60$ Gelatin 
No. 1 Gelamlte 1,829 12.25 224.06

2,349.75

Total Powder 1938 
Total Powder 1937

3,459 12.25 423.74
2,491.63

Fuse - feet 14,690 4.97 73.00 261.62
Caps - No. 6 2,075 12.20 25.31 76.58
Electric Caps 250 11.94 29.es 73.90
Shot Firing Cord 500 10.40 5.20 11.40
Connecting Wire 8.00
Total Fuse, Etc. 1938 
Total Fuse, Etc. 1937

133.36
431.50

Total All Explosives 1938 
Total All Explosives 1937

557.10
2,923.13

Total Explosives Used in Mine 13,931.29 27,634.99
Average Price Per Pound for Powder .1225 .1190
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g. Mining end Loading?

During the year a number of 7th level raises were completed to the 
subs above the 5th level and replaced the 6th level raises. The 7th level 
raises were located in accordance with the latest mining practice as regards 
scraping distances* The area in block 3 North of the fault dike and 
immediately South of this dike, and also the ore body on the South footwall 
in Block 3, were all being mined frcan 7th level raises at the end of 1938.
In fact in only the area on each side of the fault dike in the West half of 
block 4 were the scraping distances quite short due to the small size of the 
ore body.

Due to the many delays to production on account of crushing of raises 
which made it necessary to move the miners out to recrib the crushed raises 
the improvement in mining conditions was not reflected in the cost per ton* 
However, when crushing decreases and all the contracts can work without 
interruption for a few months the improvement in mining conditions will be 
insnediately noticeable in the cost of production. In spite of the handicaps 
in 1938 there was a snail increase in the tons per man per day stoping.

Only one scraper hoist was purchased early in 1938, a 20 H.P* electric, 
which with higher rope speed and more power is ideally adapted to the 
longer hauls.

In order to determine whether larger size cribbing would prevent, or at 
least delay for sane time, the crushing of raises, in one raise on the 7th 
level and one on the 6th level, tamarack cribbing 9" to 14" in size was used 
instead of the regular 6" to 8" size. If at all successful, the extra 
expense will justify itself as the greatest Undrande to production has been 
the crushing of the raises*

h. Ventilation:

There was a very noticeable improvement in ventilation in 1938 due to 
completion of a number of raises from the 7th level. By maintenance of 
connections to the 6th level there is a strong movement of fresh air through 
the sub levels in this area. The only area isolated from the airways was 
on the South footwall in the West half of block 4 above the 6th level.
Booster fans were used here to force the air up to the subs* Due to high 
humidity it was hot on this sub level but tests showed a normal oxygen content 
in the air. A connection from a 7th level raise which is now being driven 
below the 6th level will be connected to No. 610 cross-cut by a raise within 
sixty days. Doors will block the outlet of the fresh air from the 7th level 
on the 6th level cross-cut and the air will go to the sub level by one raise 
and back to the 6th level through another raise thus insuring a supply of 
cool fresh air. If necessary, booster fans on the sub level can force the 
fresh air into each working place. Considerable expense for airway 
connections was incurred in 1938 as good ventilation increases efficiency*
The cost for ventilation was higher in 1938 due to charging out a 60 H.P. 
motor which had been installed at the main ventilating fan on the 10th 
level several years ago, and was not billed to the mine until this year*
The cost for current used by the fan was higher due to the low load factor 
which increased the cost per kilowatt hour*

ATHENS MINE
ANNUAL REPORT
YEAR 1958

7. UNDERGROUND: (Cont’d)



7. UNDERGROUND:

1G4

Pumping:

The following table gives data on pumping at the Athens and Breitung 
shafts:

ATHENS MINE
ANNUAL REPORT
YEAR 1958

(Cont’d)

Avg,
Period Day

. K.W. Per 
- Athens

K.W.Per Month 
Breitung Pump

Avg. Gals.Per 
Min. - Athens

Total Cost Both Mines 
From Athens Cost Sheet

January 3192 2700 266 $ 1811.71
February 3242 2300 273 1654.34
March 3280 2000 277 1934.42
April 3717 6300 305 2185.60
May 4267 6000 343 2589.94
June 4210 5000 364 2608.62
July 4141 3900 341 2626.22
August 3726 3600 333 2586.18
Septanber 4190 2600 336 2680.32
October 3797 2200 311 2594.88
November 3663 2200 307 2532.63
December 3777 2400 309 2200.16

Avg. 6 Mos.
1935 3103 4366 265 2087.93

Avg.Year 1936 2949 3583 255.5 1766.08
Avg.Year 1937 3003 3283 257 1749.12
Avg.Year 1938 3767 3433 314 2350.42

Average Cost in 1934 prior to pumping at the Breitung 2611.79

Saving in 1935 when expense was heavy account of installing
pump at Breitung 2600.59

Saving in 1936 10148.52
Saving in 1937 10352.04
Saving in 1938 3135.96
Total saving in four years 26237.11

The water pumped at the Athens increased in 1938, the cost for current 
was higgler due to lower load factor and more labor cost for pumpmen helpers 
on days mine was idle accounts far the decrease in saving over the cost in 
years before pumping was started at the Breitung Shaft. The saving in cost 
was, however, appreciable aside frcm the great improvement in mining con
ditions due to less water in the areas being mined. It has been Impossible 
to accurately locate the source of the Increase in water. There is a slight 
increase on the 6th level and also on the 8th level but not sufficient to 
account for the average increase of 57 gallons per minute throughout the 
year. There has been a slight extension of the cave on surface which may 
account for seme of the increase that would come in through the mined and 
caved area in block 1. The increase started in March and persisted through
out the year. It is planned to measure the water coming in on each level 
several times during 1939 in order to more accurately keep track of any 
decrease or increase. The Breitung pump operated all year without a delay.
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i. Pumping: (Cont’d)

The number of gallons pumped at the Athens Mine per minute in each 
month of the year for the past seven years is given in the following 
statement:

ATHENS MINE
ANNUAL REPORT
YEAR 1938

7. UNDERGROUND: (Cont’d)

Month 1938 1937 1936 1935 1934 1933 1932
January 266 244 242 367 318 372 278
February 273 239 244 361* 317 358 286
March 277 237 235 313 313 340 296
April 305 242 238 292 307 326 307
May 343 266 261 290 329 365 312
June 364 269 274 293 361 416 326
July 341 271 284 288 373 422 597
August 333 271 266 278 360 411 542
September 336 26-3 258 263 356 399 486
October 311 262 261 261 354 356 431
November 307 260 255 253 355 342 402
December 309 263 249 355 355 326 391
Average 314 257 256 292 341 369 388

(*) Pumping started at the Breitung shaft.

J. Shaft:

The expenditures in this account cover maintenance expense which) 
however, was above normal due to repairs required to the 10th level loading 
pocket*w The timber in this pocket which had been idle for many years had 
rotted and with the reopening of the 9th level it became necessary to put 
the pocket in condition for loading ore and rock* In 1937 expense was very 
much above normal due to repair of steel sets in connection with installation 
of new runners in the skip roads in the circular shaft. Only the ordinary 
repairs to steel sets were necessary in 1938.

Worn skip guides in the square shaft were replaced in 1958 and some of 
the oak wearing strips cm the new guides in the circular shaft. The clear
ance between the skip and guides is maintained within the limits prescribed 
by the rules.

8. GOST OF 
OPERATING:

a. Comparative Mining Costs:
1938

tGDUCT 268,050
Underground Costs 1.552
Surface Costs • 244
General Mine Expenses .282
Cost of Production 2.078

Taxes .355
TOTAL COST 2.433

No. of Days Operated 205
No. Shifts & Hours 3 1-8 hr.

198 2—8 hr*
4 3-8 hr.

Avg. Daily Product 1308

1937 Increase Decrease
443,098 175,048
1.268 .284
.216 •028
.185 .097

1.669 .409
.179 .176

1.848 .585

276 71
22 1-8 hr. 19
46 2-8 hr. 152
208 3-8 hr. 204

1605 297



8. COST OF
OPERATED: (Cant’d)

a. Comparative Mining Costs; (Confc’d) 
COST OF PRODUCTION:

ATHENS MINE
ANNUAL REPORT
YEAR 1958

16f>

1938
Labor
Supplies
Total

1937
1.273
.805

61.3
38.7

1.035
.534

62.0
38.0

2.078 100.0

b. Detailed Cost Comparison:

(l) Days and Shifts:

Year Days Mine Worked 
1938 205
1937 276
Increase
Decrease 71

1.669 100.0

Shifts St 
Hours

1.2 & 3 8~hr.
1.2 & 3 8-hr.

Men Baployed 
327 
283 
44

Increase
.238
.171
.409

Total
Shifts Worked 

54,808 
74,709-jr

19,901§

(2) Wages:

There was an increase of ten cents (10^) per hour effective 3/16/37.

(3) Comparison of Production:

268,050Production - 1938 
Production - 1937 
Decrease

443.098
175,048

(4) Comparison of Number of Men and Wages:

No. Men No. Days Amount Rate Per Day
1938 327 54,808 331,969.75 6.06
1937 283 74.709^ 452.737.90 6.06
Increase 44
Decrease 19,901J 120,768.15

(5) Tons Per Man Per Day:

Surface
Underground
Total

(6) Cost of Production:

1958
a . 26
6.35
4.89

1937
27.92
7.55
5.93

Decrease
6.66
1.13
1.04

1938
1937
Increase
Decrease

1938
1937
Increase
Decrease

Total
557,044.96
739.592,45

182,647.47

Labor_________£
61.3 
62.0

341,171,55
458.593.94

117,422.38

Cost Per Ton 
2.078 
1.669 
.409

Supplies
215,873.40
281.098.49

.7 65,225.09

38.7
38.0
.7



ATHENS MINE 
ANNUAL REPORT

167

YEAR 1938

8. COST OF OPERATING: (Cont’d)
b. Detailed Cost Comparison; (Cont'B) 

(7) Detail of Accounts:
1938 1937 Inc. or Dec.

Days Per Week 2, 3, & 4 4, 5, & 15
Shifts &, Hours 1.2, & 3 8-hr. 1,2, & 3 8'-hr.
Production - Tons 268,050 443,098 175,048
Avg. Daily Product - Tons 1,308 1,605 297
Dumber of Days Worked 205 276 71

Per Per Per
Amount Ton Amount Ton Amount Ton

UNDERGROUND COSTS:
1. Exploring in Mine 37.83 137.59 99.76
2. Sinking in Shaft
3. Development in Rock 6043.72 .023 1112.94 .003 4930.78 .019
4. Development in Ore 9730.30 .036 18277.89 .041 8547.59 .005
5. Stoping 108159.31 .403 178550.31 .403 70391.00
6. Timbering 150633.79 .562 185123.14 .418 34489.35 .144
7. Tramming 43084.38 .161 63356.81 .143 20272.43 .018
8. Ventilation 6121.44 .023 5332.06 .011 789.38 .012
9. Pumping 28205.02 .105 20989.49 .047 7215.53 .058

10. Compressors and Air Pipes 30825.23 .115 37571.16 .085 6745.93 .030
11. Back Filling
12. Underground Superintendence 11736.19 .044 14427.01 .032 2690.82 .012
13. Cave-in
14. Maint: Compressors and Power Drills 963.48 .004 1654.00 .004 690.52
15. Scrapers & Meek. Loaders 8527.22 .032 21332.73 .048 12805.51 .016
16. Electric Tram Equipment 9676.88 .036 12687.39 .029 3010.51 .007
17. Pumping Machinery 2152.90 .008 1607.38 .004 545.52 .004

Total Underground Costs 415897.69 1.552 562159.90 1.268 146262.21 .284
SURFACE COSTS:

18. Hoisting 24496.75 .091 36507.21 .083 12010.46 .008
19. Stocking Ore 7679.89 .029 9748.15 .022 2068.26 .007
20. Screening-Crushing at Mine
21. Dry House 6355.26 .024 7194.68 .016 839.42 .008
22. General Surface Expense 6806.65 .025 7214.79 .016 408.14 .009
23. Maint: Hoisting Equipment 5960.79 .022 24509.25 .056 18548.46 .034
24. Shaft 1802.51 .007 4569.20 .010 2766.69 .003
25. Top Tram Equipment 2439.36 .009 3520.07 .008 1080.71 .001
26. Docks,Trestles & Pockets 6486.87 .024 1218.34 .003 5268.53 .021
27. Mine Buildings 3423.23 .013 1006.48 .002 2416.75 .011

Total Surface Costs 65451.31 .244 95448.17 .216 30036.86 .028
GENERAL MINE EXPENSES:

28. Mining Engineering 2001.94 .008 2175.94 .005 174.00 .003
29. Mechanical & Elec. Engineering 1983.01 .008 1725.48 .004 257.53 .004
30. Analysis and Grading 7268.61 .027 11226.92 .025 3958.31 .002
31. Safety Department 1736.27 .007 1776.81 .004 40.54 .003
32. Telephones and Safety Devices 2500,90 .009 3028.71 .007 527.81 .002
33. Local and General Welfare
34. Special Expense, Pensions & Allow. 7024.39 .026 3090.70 .007 3933.69 .019
35. Ishpeming Office 8824.79 .033 8892.00 .020 67.21 .013
36. Mine Office 12694.16 .047 12633.24 .028 60.92 .019
37. Insurance 815.93 .003 3783.15 .009 2967.22 .006
38. Personal Injury 11274.73 .042 13757.82 .031 2483.09 .011
39. Social Security Taxes 15612.84 .058 14756.17 .033 856.67 .025
40. Employees Vacation Pay 3338.47 .012 5197.42 .012 1858.95

Total General Mine Expenses 75076.06 .280 82044.36 .185 6968.32 .095
COST OF PRODUCTION 556425.06 2.076 739692.43 1.669 183267.39 .407

41. Taxes 95079.02 .355 79398.95 .179 15680.07 .176
Total Cost 651504.08 2.431 819091.38 1.848 167587.32 .583
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ATHENS MINE 
ANNOAL REPCHT 

YEAR 1936

b. Detailed Cost Compatison: (Cont’d)

(7) Detail of Accounts: (Cont’d)

1* Exploring in Mine:
Covers a proportion of Geological Department expense. Decrease of 

$ 99.76 in expense in 1938.

3. Development in Rock:
Total feet of drifting and raising in rock was 830 ft. in 1938 as 

compared to 330 ft. in 1937. Increase in expense $ 4930.78 and $ .019 
per ton.

4. Development in Ore:
There were 887 ft. less ore drifting and 252 ft. less raising in 

1938. The cost per foot in 1938 was $ 7.38 as compared to $ 12.73 in 1937. 
The decrease in expense was $ 5847.59 and $ .005 per ton.

5. Stoping:
The decrease in expense was $70,391.00 while the cost per ten re

mained the same. The Mine operated 327 less shifts and the production 
decreased 175,048 tons.

6. Timbering:
The decrease in expense was $34,489.35 and the cost per ton increased 

$ .144. The cost per ton for timber, lagging and poles increased $ .0217 
due to heavy pressure and crushing of sixth level drifts and raises. The 
number of men on repair work increased which was the main cause of the 
increase in cost per ton.

7. Tramming:
There was a decrease in production of 175,048 tons due to 327 less 

shifts worked. The decrease in expense was $20,272.43 and the cost per 
ton increased $ .018.

8. Ventilation:
The increase in expense was $ 789.38 and cost per ton $ .012. The 

increase in expense was due to charging out a second hand 60 H.P. motor 
transferred from the Cliffs Shaft Mine at a cost of $595.00 and an increase 
in the cost for electric power of $ 110.96.

9. Pumping:
Expense increased $ 7215.53 and cost per ton $ .058.

Total Gallons Gallons Per
Year Pumped Minute
1938 165,316,266
1937 135.521,343
Increase 29,795,923

8, COST OF
OPERATING: (Cont’d)

314
257
57
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ATHENS MINE
ANNUAL REPORT
YEAR 1938

(Cont *d)

b. Detailed Cost Comparison: (Cant’d)

(7) Detail of Accounts: (Cont’d)

UNDERGROUND COSTS: (Cont’d)

10. Compressors and Air Pipes:
Expenditures decreased $ 6745.93 and cost per ton increased $ .030.

Cu. ft. air compressed - 1938 
Cu. ft. air compressed - 1937 
Decrease

Electric Power cost - 1938 
Electric Power cost - 1937 
Decrease

Less air used account of 327

12. Underground Superintendence:
The decrease in expense was 

$ .012. The decrease in expense 
April 16th, 1938 and less shifts 
bonus paid bosses in 1938, if no 
working lees days.

14. Compressors and Power Drills:
The expense in 1938 was for 

were six new RB12 drill machines

643.005.000
884.565.000
241.560.000

$ 21,975.66 Cost Per Ton $ .082
27,598.91 Cost Per Ton .062
5,623.25 Increase .020

less shifts worked.

$ 2690.82 and the cost per ton increased 
was due to a cut in salaries effective 
per week worked by shift bosses. The 
accidents occurred, was less due to mine

repairs to compressors. In 1937 there 
charged out costing $ 1150.20.

Expenditures decreased $ 690.52 and the cost per ton remained the 
same as in 1937.

15. Scrapers and Mechanical Loaders:
There was a decrease in expense of $12,805.51 and in cost per ton 

of $ .016. In 1938 there was only one Ingersoll-Rand 20 H.P. electric 
scraper hoist purchased and this was charged out on E. & A. No. 799. In 
1937 there were four new 15 H.P. and one 20 H.P. Ingersoll-Rand electric 
scraper hoists and one Sullivan 25 H.P. electric scraper hoist costing 
$ 8923.53 and the necessary cables and switches for putting them in service 
charged to this account. There were also fourteen Holcomb-Westico scrapers 
bought in 1937 costing $ 2209.91.

16. Electric Tram Equipment:
1938 1937 Increase Decrease

Generators 344.38 212.08 132.30
Locomotives 3001.44 3498.76 497.32
Wiring 1387.95 1349.23 38.72
Main Line Tracks 4321.13 5298.32 977.19
Main Line Cars 621.98 2329.00 1707.02

Total expenditures decreased $ 3010.51 and cost per ton increased $ .007. 
Increases in "Generators and wiring" due to more repairs. Decrease in 
locomotives and Main Line Tracks due to less repairs. Decrease in Main 
Line Cars due to charging out three new rocker dime car3 in 1937 and none 
in 1938.
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ATHENS MINE 
A t m L  REPORT 
YEAR 1938

b. Detailed Cost Comparison: (Cont’d)

(7) Detail of Accounts: (Cont'd)

UNDERGROUND COSTS: (Cont’d)

17. Pumping Machinery:
Expenditures increased $ 545.52 and cost per ton $ ,004. The 

increase in expense was due to digging a ditch around caved area on surface 
to prevent surface water from entering the mine through caved area;; 
replacing syphon pipes and building new launders underground leading to 
pump sump; and to charging out $ 270.00 for pumps transferred from other 
mines.

SURFACE COSTS:

18. Hoisting:
Ore and rock hoisted during 1938 and 1937 was as follows:

Year Ore Rock Total
1938 268,050 8,760 276,810
1937 443,098 19,884 462.982
Decrease 175,048 11,124 186,172

Expenditures decreased $ 12,010.46 and cost per ton increased $ .008. 
Cost per kilowatt hour higher in 1938 due to unfavorable load factor on 
account of curtailed operating schedule.

19. Stocking Ore: ■

Tons Stocked in 1938 203,324
Tons Stocked in 1937 209,974
Decrease 6,650

Expenditures decreased $ 2068.26 and the cost per ton increased $ *007. 
The decrease in expense was due to less ore stocked and a decrease in 
expense for dismantling and erecting wood stocking trestle.

21. Diy House:
the expense to this account decreased $ 839.42 due to mine operating 

less shifts and the cost per ton increased $ .008 due to snaller product.

22, General Surface Expense:
Expenditures decreased $ 408,14 due to less working days and the cost 

per ton increased $ .009 due to analler product.

8. GOST OF
OPERATING: (Cont’d)
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b. Detailed Cost Comparison: (Cont'd)

(7) Detail of Accounts: (Ccnt'd)

SURFACE COSTS: (Cont’d)

ATHENS MINE
ANNUAL REPORT

YEAR 193 8

8 .  COST OF
OPERATING: ( C o n t 'd )

23. Hoisting, Equipment:

Electric Hoists 
Ropes
Skips & Roads 
Sheaves

1938 1937
1355.93 2240*29
1528.56 6857.26
2552.02 14666.72
524.28 744.98

Decrease
884.36
5328.70

12114.70
220.70

The expenditures decreased $ 18,548.46 and the cost per ton $ *034. 
Decrease in expense to electric hoists due to less repairs to hoists and 
signal system. In 1938 there was only one 1-3/8” skip rope charged while 
in 1937 four skip ropes costing $ 5637.00 and one 1-1/4” cage rope costing 
$1219.59 was charged out. The decrease in expenditures to skips and skip 
roads was due to charging out the following in 1937: A new aluminum 
double deck cage $ 2154.78; 3 new spherical bottom skips $ 2012.08 and 
replacing skip runners in circular shaft $ 4066.38. There wa3 less expense 
to sheaves account of replacing the old sheaves with lubber lined sheaves 
in 1937.

24. Shaft:
There was a decrease in 

ton of $ .003.

1938
1937
Decrease

expenditvires of

Steel Sets 
558.56 
2948.59 
2390.03

2766.69 and in cost per

Undg. Pockets 
1243.95 
1620.61 
376.66

The decrease in expense to steel sets was due to reinforcing and 
rebolting of sets in 1937 when new skip runners were installed. The de
crease in expenditures to underground pockets was on account of building 
transfer pocket on 7th level in 1937.

25. Top Tram Equipment:
The expense to this account decreased $ 1090.71 while the cost per 

ton increased $ .001.

Engines & Motors 
Wire Rope
Sheaves, Rollers, etc. 
Tracks and Cars

1938 1957
200.82 583.73
528.44 787.76
565.69 482.26

1144.41 1676.32

Increase Decrease
382.91 
259.32

83.43
531.91

Decrease in engines and motors due to less repairs. There was less 
top train rope charged out in 1938. The increase in expense to sheaves, 
rollers, etc., was due to replacing more sheaves and repairing signal 
system. Decrease in expense to tracks and cars due to less repairs and 
to building new car in 1937.



b. Detailed Cost Comparison.: (Cont *d)

(7) Detail of Accounts: (Cont’d)

SURFACE COSTS: (Cont’d)

26. Docks, Trestles and Pockets:
The increase in expenditures was $ 5268.53 and in the cost per ton 

$ .021. Repairing braces supporting girders on steel trestles $ 1878.00; 
rebuilding and repairing skip dump before installing spherical bottom 
skips $ 2612.00; replacing decking timbers on steel trestle $ 780.00. 
There was also some expense for replacing plates in ore pockets and for 
repairs to rock trestle.

27. Mine Buildings:
Expenditures increased $ 2416.75 and the cost per ton $ .011. The 

following is a detail of repairs to mine buildings in 1938 and 1937:

ATHENS MINE
ANNUAL REPORT
TEAR 1936

COST OF
OFERATINGr; (Cont * d)

1938
Building Amount Remarks
Office 16.30 Repairs to porch.
Shops 6.89 Repairs to doors and windows.
Shaft House 335.17 Enlarging the enclosure at base of shaft 

house on the south side.
Engine House 7.73 Repairs to windows.
Boiler House 19.21 New doors.
Dry House 401.15 Painting, repairs to windows and new 

hot water tank.
Warehouse -
Coal Dock 2636.78 Erecting new dock.
Total 3423.23

1957

Shops 36.51 Repair steem lines and proportion of new 
transformer.

Shaft House 188.80 Enlarging the enclosure at base of shaft 
house on North side.

Engine House 328.52 Rewiring and installing modem lighting 
system.

Dry House 491.71 Putting in more windows and more 
lockers and copper piping for showers.

Warehouse 2.94 Repair doors.
Total

CENERAL MINE EXPENSES:

1006.48

28. Mining Engineering:
Covers time and expense of mine engineer and helpers. The expense 

to this account decreased $ 174.00 due to cut in salaries. The cost per 
ton increased $ .003 due to analler product.


